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The following explanations and table, not being contained in the 
Written Arithmetic, «re inserted here for the convenience of those 
who have, not Jtudied the Mental Arithmetic. 
sE^UAUTT is expressed by two horizontal marks ; thus 100 cts.n 

1 dollar, signifies that 100 cents are equal to one dollar. 
^ADorriov is denoted by a cross, forqied by one horizontal and one 

perpen4icalar line, placed between the number; as 44-5=9, 

signifying that 4 added to 5 equals 9. 
X Mcn^TipucATioN is denoted by a cross, formed by two oblique 

lines plaeed between the numbers ; as S X 3»15, signifying that 

5 multiplied by 3, or 3 times 5 are equal to 15. 
— Subtraction is denoted by one horizontal mark, placed between 

the numbers ; as 7— 4»3, signifying that 4 taken from 7 leave 3. 
)(,-ror ^Division is denoted three di&rent ways ; 1st. by the re- 

versed parenthesis ; 2dly. by a horizontal line placed between the 

numbers with a dot on each side of it; and 3dly. by writing the 

number to be divided over the other in the form of a fraction ; thus 

2)6(3, and 6-7-2=383 and }ss3, all signijy the same thing, namely 

that if 6 be divided by 2 the quotient is 3. 
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ADVERTISEMENT. 

( To the fourth edition. ) 



When the improved edition of this work was published, in 1828, 
it was intended Uiat the Written Arithmetic, which forms the second 
and third parts should always be accompanied by the Mental Arith. 
metic embraced in the first part. Since that time it has, however, 
been thought best to transpose such tables from the Mental to the 
Written ^thmetic, as to render the latter complete without the 
former, in order to lessen the expense of the book to those who do 
not wish to study mental arithmetic, or who have studied some 
other treatise ; and, thus prepared, it is now presented to the public. 
No alteration has been made from the last edition in the arrange, 
ment of the rules, and the whole of the second part is presented, as 
before, on the inductive plan of Lacroix. The prmciples are first 
developed by the analysis of familiar examples, and the method of 
appl}ring these principles to the solution of questions is then ex- 
pressed in general terms, forming a Rule, which is still fiirther il. 
lustrated by a great variety of practical questions. The analysis iQ 
printed in small type, occupies but little space, and may be omitted-^- 
by those who wish to use rules without understanding them. 

Addition and Multiplication, both involving the same principles! 
are presented in connexion, and also Subtraction and Division. A 
knowledge of decimals being necessary to a good understanding of 
our Federal currency and this knowledge being easily acquired by 
such as have learned the notation of whole numbers, decimals and 
Federal money are introduced immediately after the first section on 
simple numbers. By acquainting the pupil thus early with dicimals, 
he will be likely to understand them better and to avail himself of 
the facilities they afford in the solution of qnestions and the trans, 
action of business. 

Reduction ascending and descending are arranged in parallel 
columns and the answers to the questions of one column are found 
in the corresponding questions of the other. Compound multiptica. 
tion and division are arranged in the same way, and only one 
general rule for each is given, which was thought better than to 
perplex the pupil with a multiplicity of cases. 

Interest and other calculations by the hundred are all treated 
decimally, that method being most simple and conformable to the 
notation of our currency. The nature and principles of proportion 
are fully developed and the method of applying them to the solution 
of questions clearly shown. 

The written arithmetic of fractions being, to young pupils, some, 
what difficult to be understood, is deferred till they are made fa. 
miliar with the most important arithmetical operations performed 
with whole numbers and decimals. The nature of roots and ^^i^usfst^ 
hat been more fully explained in the preseui «^^<c2»w^ '«sv^%«^^x^ 
aewdiagrftois introduced for theVt e\\KC\^^<v<nx. •\:^3c^v$ss.^^af«s^ '^' 
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■econd part, it has beea our maui object to familiarize the pupil 
with the fundamental principles of the science, believing that 
when these are well understood, he will find no difficulty in applying 
them to the particular cases which may occur. 

The third part is mostly practical, and composed of suoh rales 
and other matters as we conceiyed would be interesting and useftd 
to the student and the man of business. 



CONTENTS. 
WRITTEN ABITHMETIO. 



SECT*. /.—NUMERATION 1 
8E€T, //.-^UfFLB NUMBSBS. 5 

Simpte AdditioB 5 

Simple MaltiplicatioB 8 

Bimple SnbtracUos 13 

Smpk Dtruion 16 

aEOr. ///—DECIMALS . 94 

NameratioD of DecinwUg 35 

Addition of Decimals 26 

Moltiplioatioa of Daoimalfr 37 

Sabtraotion of Decimal! S9 

Division of UecimaLi 30 



Of Cttumoa Diyieon 
Fraettom reduced 
Gommoo MultiplM 
Gmxuaoa Denominaton 
Seduction of Fractions 
Addition of Ftaetioaa 
Subtraction of Fraetions 
Rnli of Three in Fiactionf 



tAes. 



97 

ta 

IM 
109 
108 
101 



SECY*. VIII.— FOWEBSfcBOOlB 106 



Volfar PractioBf ohangedto Deci. 31 



33 



37 
38 
43 
46 
48 
50 
53 
54 
57 



Federal 
SECT, /r.— OOJiPOUND NUM 
BEBS 

Tablet of Money*, Weifhte, ftc 

Reduction 

Reduction of Decimals 

Compound Addition 

Com^nd Subtraction 

Multiplication and Diviiioa 

Miscellaneous Matters 
«Cr. F.— PERCENT. 

Simple Interest 

Varieties in Interest 

Commission and Insurance 

Interest on Notes 

Compound Interest 

Discount 

lioss and Ckin 

Bquatiott of Fafments 
SEOT. F7.~PR0K>RTI0N 

Single Rule of Three 

Double Rule of Three 

Fellowship 

Alligation 

AssMsawnt of l^txss 
aaOT. r//.—FRACTlQNB 

Definitions 

Intefsrs treated as Fraetions 

Multiplieaaeo and DivisioB of Fr. 91 

Multiplieation by Fraetions '^ 

mTisum by Fraetions 



108 
108 
100 
113 
118 



118 
118 
ISO 
198 
194 
196 
197 



Fractions changed to other Fr. 94 



Involution 
Evolution 

Extraction of the Square Rod 
Extraction of the Cube Root 
Extraction of Roots in Goneral 
SECT*. IX.—MISCELLANBODB 
RULES 
Arithmetical Progression 
Geometrical Progressioa 
Duodecimals 
Position 

Permutation of Ctuantitlei 
Periodical Deoimab 
PART III. 
PRACTICAL EXERCISES. 
57 BBCTTn I.— EXCa ANOB OF CUR- 
'89 RENCIBS 199 

<d SECT. n.--MBNBURATION U9 
84 Mensuration of Soperfldee 139 

87 Mensuration of Solids 138 

88 SECT. m.->P HILOS QPHroAL 
80 MATTERS 138 
79 Fallof Heavy Bodiae 138 
79 ftndulums 141 
74 ^ Mechanical Powers 149 
78 BBCrr. IV.-.MISCELLAMEOUIB 

QUESTIONS 144 

SECT, v.— PRACTICAL RULES 

AND TABLES 148 

Table ef Cytindrie IfasMue UO 
Table of Sq^iare Timber MMunus ISA 
Xiog ISibb^Log Measure U3 

l^^to— Bo*ra Bleasure 184 
08 SBcfr. VI.-BOOK KBEPINa 1» 
flS PRACTICAL FORMS. 184 



n 



88 
80 




"^. 



ARITHMETIC. 



PART* n. 

WRITTEN ARITHMETIC. 



SIICTION I. 

NOTATION A:^D NUMERATION. 

70. An indiyidtial Mtif taVen ft* a standard of compaxi* 
•on, 19 caJled unii^, a ta»t, or one, 

71. Number is a collection of tmits, or ones. 

72. Numbers are formed in the following manner; one 
and one more are called twoy two Ind one, threes three and 
one, JbwTy four and one, Jwe^ ^ye and one, six, six and one, 
seven, seven and one, e^ht, eight and one, nine, nine and 
one, ten; and in this way we might go on to any extent, 
forming collections of units by the continual addition of one^ 
and giving to each collection a different name. But it is 
evident, that, if this course were pursued, the names would 
soon become so numerous that it would be utterhr impossible 
to remember them. Hence has arisen a method of combin- 
ing a very few names, so as to give an aknost infinite variety 
of distinct expressions. These names, with a few excep- 
tions, are derived from the names of the nine first numbers, 
and from the names ziven to the collections of ten, a hun* 
dred, and a thousana units. The nine first numbers, whose 
names are given above, are called units, to distinguish them 
from the collections of tens, hundreds, &c. The collections 
of tens are named ten, twenty, thirty, forty, fifty, sixty, setr- 
enly, eighty, ninety, (fi). The intermediate numbers are ex- 
pressed by joining the names of the units with the names of 
the tens. To express one ten and Jkmrwiits, we ssiyfour^ 
teen, to exi>ress two tens sjkdfioe units, we say twenty-five, 
and others in like manner. The collections of ten tens, or 
hundreds, are expressed by placing before them die names 
of the units^as, one hundred, two hundred, and so on to nine 
hundred. The intermediate numbers are formed by joining 
to the hundreds the collections of tens and vmts. To 
eipiess two hundred, four tens, and six units, we should 
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Mj, two hundred farlyaix. The collections of ten hundreds 
are called thotuands^ which take their names from the coUec* 
tions of Units, tens and hundreds, as, one thousandy two thou» 
sandy — - ten thousand^ twenty thousand^ — one hundred ihouf 
»and^ two hundred thouaand^ 8ic. The collections of ten hun- 
dred thousands are called mi//»on«, the collections of ten 
hundred millions are called htllionay and so on to tr%llion$y 
quadrilliowf^ &c. and these are severally distinguished like 
the collections of thousands. The foregoing names, combined 
according to the method above stated, constitute the spoken 
numeration, 

73, To save the trouble of writing large numbers in words, 
and to render computations more easy, characters, or symbols,' 
have been invented, by which the written expression of num- 
bers is very much abridged. The method of writing numbers 
in characterjs is called JVotoito». The two methods of nota- 
tion, which have been most extensively used, are the Roman , 
and the Arabic* The Roman numerals are the seven follow- 
ing letters of t^^e alphabet, I, V, X, L, C, D, M, which arc 
now seldom used, except in numbering chapters, sections, 
and the like The Arabic characters are those in common 
use. They are the ten following : cipher, or zero, 1 one, 
S two, 3 three, 4 four, 5 five, 6 six, 7 seven, 8 eigHt, 9' nine. 
The above characters, taken one at a time, denote all the 
aumbers from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 20, 
thirty 30, and so on to ninety, 90; and the intermediate num- 
bers are expressed by writing the excesses of simple units in 
place of the cipher; thus for lourteen we wrile 14, for twenty- 
two, 22, &c.(13) Hence it will be seen that a figure in the 
second place denotes a number ten times greater than it does 
when standing alone, or in the first place. The first place at 
the right hand is therefore distinguished by the name of 
vniVs place, and the second place, which contains Units of a 

«^»^.^ ■■■■ I.I.I .11 I I !.■ Ml I I 

* A compansoQ of ithe two methods of notation is exhibited iB the 
IpUowing TABLE. 



1=!, Il?= 



2=11 
3=111 
4= IV 
5=V 

6==: VI 



20= 
30= 

40: 

50= 
60= 



7=VII |70= 
i^~VlIlJ80= 
f^IX 90= 



X [100=C 
XX 200=== CC 
XXX300=OCC 
XL 400=CCCC 
L 600=DorIo 
LX 600=DC 
LXX 700 DCC 
=i.xxx SO0=DCCC,5O0O 
XC |d00=nccccl6000 



1000=MorCIo 

1100 ~'~ 

1200 

1300 

1400 

1500= 

2000= 



=MCC 
=MCCC 

rMCCCC 

=iMM 
'^QO or V 



10000=xorCCIo3 
60000=lQpo 

eoooo=itx 
100000 =cccioao 

1000000=M 
2000000=MM 

1829— MDCCCXXIX 
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highei order, is callecl the (en'i place. Ten tetu, oi one 
hundred, is written, 100, two hundred, 300, and lo on to 
nine hundred, 900, and the intermediate numbers are ex- ■ 
pressed by writing the excesses of tetu and Mwts in the tenn' 
and units' places, instead of the ciphers. Two hundred and 
twenty-lwo is written, 232. Here we have the figure 3 
repeated three times, and each time with a different value. 
The 2 in the second place denotes a number ten times great- 
er than the 3 m the ^t; and the 3 in the third, or hundreds' 
place, denotes a number ten times greater than Ihe 3 in the 
second, or ten'ti place; and this is a fundamental law of 
Notation, that each removal ofafigtire one place lo tlie l^fl 
hattd inrrecue* its value tea ttmea, 

74, We have seen that all numbers may be expressed by 
repeating and varying the position of ten figures. In doing 
this, we nave to consider these figures as having local values, 
which depend upon their removeJ from the plac« of units. 
These local values are called the names ofthe placet! vf^kh 
may be learned from the following 
TABIiE I. 

3l 56754378 46 49743012 33 
By this table it will be seen that 2 in the first place denotes 
lunply 2 units, that 3 in the second place denotes as many 
jena as there are simple units in the nguie, or 3 tens; that S 
in the third place denotes as many hundreds as there are 
units in ih^ ngure, or 2 hund«d>; and so on. Hence to 
read any number, we have only to observe the following 

Rdle. — To the simple vahte of tackfigvre join tke name 
of its place, iegiimiitg at the left hand, and reading the Jig- 
wei tn their order'towardt the right. 

The fibres in the above table would read, three sextiUions, 
four hundred fifty-six ouintillions, seven hundred fifty-four 



aaadrillions, three hunored seventy-eight trillions, four hun- 
red sixty-four billions, nineliundred seventy-four millions, 
three hundred one thousand, two hundred thirty-two. 

75. In reading v^ry large numbers it is oftap''euiTenient 
to divide them mto pciiocu of three figuiet ^«^ '»■» "«^ *™ 
.following 
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582, 128, 410, 864,282,012, 840, 862,051,284, 525, 411, 248, 678; 

By this table it will lie eeea thsA any number, however 
larse, after dividing it into periods, and knowing the names 
of the periods, can be read with the same ease as one consiaU 
ing of three figures <onbrj lor the same names, (hundreds, 
tens, units,) are repeated ui every period, and we have only 
to join to these, successiveljr, the naxnes of the periods. The 
first, or right hand period, is read, six hundred seventy-three 
"-units, the second, two hundred fiuty-three thausandi^ the 
the third, four Irandred eleven tfUlUons, and so on, 

76. The forc^oln^ is according to the French muneration, iHiiclkyOn 
account of its Bimplicity, is now generaHy adopted in EngliiAi books. In 
the older Arithmetics, and in 4ie two fint editions of this work, a period 
is made to consist of 9ix figures, and these were sidbdivided into hattperi* 
ods, as in the foUowiqg 

TABI.E III. 



Periods. Sextitt. auintill. Qiiadrill. Trill. Bittioas. ttiUions. Units.! 



Half per. 



Figures. 



til. tin. th. on. th. «n* lh.ua. th. un. th. an. cxt.cznj 
532,123, 4ie,864, 282,012, US^Jd6Z,mii^ m^l, %4t^ 



These two methods agree for the nine first places; hut beyond this, the 
places take different names. Fi^ biHioM, for example, m the IbnMr 
method, is read five thousand mjUioas In the latter. The priAciplM elL- 
notation are, notwithstandiiy , the same in both Uiroughout— tin diomnoa 
consisting only in enunciation. * 

EXAMPLES FOR PRACTICE. 

Write the following in figures: 1 Enumerate, cr write the fi)B9W<- 
Eight. Seventeen. Ninety-three. I ing in words: 



Three hrnvfavd sixtyii' Five thou- 
sand four hundred and seven. Thir? 
ty thousand fifbr nine. Seven 
millions. Sixty-rour billions. One 
hundred nine quadrillions, one hun- 
dred nine miiKens, one hundred aine 
thowaad, one hmdred and nine. 
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187111055 

8900000000 
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ABDITIOIC. 
REVIEW. 




1. MThat IS aasBl bj • unit, or 



2p What m nmnberl 

8. How are the Bmnbers formed 
and named from one to teni 

4. Is the same course pnnmed 
with the higher numberal why noti 

fi. From what are the names a- 
bove ten derWedl 

6. Name the collections ef tens. 

7. How are* the intermediate 
Bombers expressedl 

8. Explam tlie method of eac^ 
pressing number above one hundred. 

9. What constitutes the spoken 
Bumerationi 

10. How is the expression of 
numbers abridged! 

11. What is Notation^ Howma- 
ny methods are therel 

12. What are the Roman numor- 
alsl . 

18, Are they in general usel . 

14. Name the Arabic characters. 

16. How are numbers above nine 
expressed l^ tbeml 

16. What is the name given to 
the first place, or right hand Sffxre 
of a ntimberl 



17. Wlukt to the second pbeel 

18. How would you write two 
hmidied and twenty-twol 

19. What b tile fundamental kiw 
ofNotationI 

aO. How many kinds of valao 
have iiguresi 

21. Upon what does their loMl 
values dependl 

22. What are the k>cal vahies 
oalledl 

28. Repeat the names of the 
places. 

24. What is seen by the first No- 
meration tablel 

25. What is the rale for reading 
numbersi 

26. How are lai|;e numbers some- 
times dividedl 

27. What is learned from the 
second tablel 

28. What names are repeated in 
every periodi 

29. What is the difference be- 
tween the French and English mo> 
thods of numerationi 

SO. What is Numerationl 
3|. What is ArithmeUe'? 



SECTION II. 



SIMPLE NUMBERS. 

77> Numbers |re called simple^ Ivhen their units are all of 
the same kind, as men, or dollars, &c. 

1. ADDITION. 

ANALYSIS. 

78. 1. How many cents are 3 cents and 4 centsi 

H)kre are two collecti|ttppf cents* and it b proposed to find how large 
a collection both these wilTmake, if put together. The child may not be 
able to answer the question at once; but haviuff learned how ^ form 
numbers by the successMPe addition of unity, (2, 72,) he will pereetv£%at 
he cao get the answer coiTectly, either by add^|r a ttnit to 4 thr«« 
times, or a unit to 3 four times, (7). la '^l^w^y be must protend ^ ^ 
till, by practice^ the results arising ntuai rttn a<Wmj>n oC «ceis£s, ^«iQis^aAze» 
are committed to memory ; and tMn he w\lV Wa iiHl^?^«Bis^M«x "^afc v^^^^mt- 

I* * ^^. -. 
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The following explanations and table, not being contained in 
Written Arithmetic, are inserted here for the convenience of tho 
who hava. not jtudied the Mental Arithmetic. 
sE^UAUTT is expressed by two horizontal marks ; thus 100 cts. 

1 dollar* signifies that 100 cents are equal to one dollar. 
^AnnrrioN is denoted by a cross, formed by one horizontal and oni 

perpen4icalar Une, placed between the number; as 44-^»d» 

signifying that 4 added to 5 equals 9. 
X Mcn^TipucATioN is denoted by a cross, formed by two obliqu^ 

lines plaeed between the numbers ; as S X 3»15, signifying tha^ 

5 multiplied by 3, or 3 times 5 are equal to 15. 
—Subtraction is denoted by one horizontal mark, placed betweei^ 

the numbers ; as 7— 4=^=3, signifying that 4 taken from 7 leave 3. 
)(,-f-or ^Division is denoted three d^erent wajrs ; Ist. by the re- 

versed parenthesis ; 2dly. by a horizontal line placed between the 

numbers with a dot on each side of it ; and 3dly. by writing the 

number to be divided over the other in the form of a fraction ; thus 

2)6(3, and 6'7-2=s3 and |=3, all signijy the same thing, namely 

that if 6 be divided by 2 the quotient is 3. 
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Entered according to Act of Congress, in the year one thousand 
eight hundred and twenty jeight,' by Zaoock Thompson, in the 
Clerk's OiHeeof the District of Vermont. 
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ADTEKTISEHBNT. 

( To the raunh aditiaii. ) 



Whbn (he improved edition of this woA was published, in IB28, 
it wu intendedthat the Written Arithmetic, which foime ihs second 
and third perls should alwafa be accompanied by the Mental Arith- 
metic embnced in the first part. Since that tjms it ium, however, 
been thought best to transpose such tables from the Mental to the 
Written Anthmetic, as to render the latter complete without the 
fonner, in order to leeseD the expense of the book to those who do 
not wish to study mental aritbmetic, or who hare studied some 
other tieatiee ; and, thus prepared, it is new pieaented to the pablic. 
No aJteration bas been made from the IbbI edition in the arrange- 
ment of the ruiea, and the whole of the second partis presented, as 
before, on the inductive plan of Lacroii. The principles are first 
devsloped hy the analyeis of familiar examples, and the method of 
applying these principles to the solution of questions is then ez- 
preaaed in general terms, forming a RuU, which is still further iU 
laitrated by a great variety of practical questions. The analysis ig 
printed in small type, occupies but little space, and maybe omiRed — 
i^ tiete who uiiA to ate niiet wilhowt Jirideritanding them. 

Addition and Multiplication, both involving the eame principles, 
are presented in coimezion, and alao Subtraction and Division. A 
knowledge of decimals being necessary to a good understanding of 
our Federal currency and thLa Itnowledge being easily acquired by 
■uch as have learned the notation of whole numbers, decimals and 
Federal money ace introduced immediately after the first section on 
aimple numbers. By acquainting the pupil thus early with dicimals, 
he will be likely to understand them better and to avail himself of 
the bcititiea they afibrd in the solution of qnesiions and the traas- 

Reductioa atcending and detccnding are arranged in parallel 
oolaDUts and the answers to the questions of one column are found 
in the correBponding questions of the other. Compound mtdiiplica. 
tie-A and dwmrn are arranged in the same way, and only one 
Keoeral rule for each is given, which was thought better tlun to 
perplex the pupil with a multiplicity of cases. 

Interett and other cslcntstions by the hundred are oil treated 
decimally, that method being most simple and conformable to the 
notation of oar currency. The nature and principles of proportion 
are fully developed and the method of applying them to the Mlntion 
of qnestions clearly shown. 

The written arithmetic oifraetiont being, to young pupils, some- 
what difficult to be understood, is deferred till they are mads fa- 
milial with the most important arithmetical operations performed 
with whole numbers and decimali. The nature of reeU anApoaen^ 
has been more fully explained in the present edkioo, and say 
Bswdiagnraa intioducnl for their elucidation. Tb-^tx^ 
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filL SUIFliK AIM>ITie4r. 7 

the eofamiiit of Uim$^ h%ndftd$s ht, ahrayt r«iieiDben»g» tbat 
ten units of any one order, are just eqaa) to one unit of Um 
next higher order. 

PROOF. 

89. Begin at the top, and reckon each coktmii downward^ 
and if their amounts agree with the former, the operation is 
tnpposed to have heen rightly performed. 

NoTX. — No mediod of proving aa scitKmetical operatton wiR danoih 
•trate die work to be correct ; bat ai we tkooM not be l&m&W to c o M mit 
errors in both operatioos, whidi riiould exac^ bakoot eaca otfaar* ikm 
proof rendera the correctneM of the operation highly probable. 

<tUESTION8 FOR PRACTICE. 



5. Aceordine to the census 
of 1820, Windsor contained 
£956 inhabitants, Middlebury 
S585, MontpeUer 9308, and 
Burlington 9111; how many 
ijahabitanta were there in 
those four towns? 

(kieratkin. 
9956 Windsor. 
9535 Middlebury. 
9S08 Montpelier. . 
9111 Burlingtoiu 

WlOTotal. 

9910 Proof. . 

6. A man has three fields, 
one co ntainft 19 acres^ ano- 
■mSr inheres, and the other 

47 acres; how many acres are 
there in the whole? 

Ans. 89. 

7. A person killed an ox, 
the meat of which weighed 
€49 pounds, the bide 105 
pounds, and the tallow 99 
pounds; what did they all 
weigh? Ans. 899. 

S. How many dollars are 
8565 dollars, 7009 dollars, and 
796 dollars, when added toge- 
ther? Ans. 10870 dolfi. 



9. In a certain town there 
are 8 schools, the number of 
scholars in the first is 94, in 
the second 99, in the third 9d, 
in the fourth 96, in the fifth 
96, in the sixth 97, in the se- 
venth 40, and in the eighth 
88; how many scholars in aU 
the schools? Ans. 951. 

10. Sir Isaac Newton was 
born in the year 1649, and 
was 85 years old when he di- 
ed; in what year did he die? 

Ans. 1797. 

11. I hare 100 bushels of 
wheat, worth 195 dollars, 150 
bushels of rye, worth 90 dol- 
lars, and 90 bu^els of corn, 
wofth 45 dollars; how manj 
bushels have I, and what is it 
worth? Ans. S40 buflh. 

worth 960 dolls. 
19. A man killed 4 hogs, 
one weighed 871 pounds, one 
510 pounds, one 479 pounds, 
and the other 896 ponndf; 
what did they all weigh ? 

Ans. 1749 pounds 

18. The difference between 
two numbers is 5, and tto 
least number* V7 V^^Jf 
the ^^aSwtl ■•^•^ ^^ 






The following explanations and tabter not being contained in the 
Written Arithmetic, are inserted here for the conTenience of those 
who have, not jtudied the Mental Arithmetic. 
^EauAUTT is expressed by two horizontal marks ; thus 100 cts.B 

1 dollar, signifies that 100 cents are equal to one dollar. 
4-AnoiTioN is denoted by a cross, formed by one horizontal and one 

perpen4icular line, placed between the number; as 4r\^^9, 

signifying that 4 added to 5 equals 9. 
X MuLTipucATioN is denoted by a cross, formed by two oblique 

lines placed between the numbers ; as S X 3 ==15, signifying ^at 

5 multiplied by 3, or 3 times 5 are equal to 15. 
•^SuBTaACTioN is denoted by one horizontal mark, placed between 

the numbers ; as 7 — 4=3, signifying that 4 taken from 7 leave 3. 
)(i-7-or ^Division is denoted three di&rent ways ; Ist. by the re. 

irersed parenthesis ; 2dly. by a horizontal line placed between the 

numbers with a dot on each side of it; and 3dly. by writing the 

number to be divided over the other in the form of a fraction; thus 

2)6(3, and 6-7-2=s3 and ^==3, all signijy the same thing, namely 

that if 6 be divided by 2 the quotient is 3. 

« 
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Entered according to Act of Congress, in the year one thousand 
eight hundred and twenty >ight,' by Zadock Thomfsqn, in the 
Clerk's Oifteeof the District of Vermont. 
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ADVERTISEMEIfT. 

( To the. foarth editkm. ) 



When the improved edition of this work was puhlished, in 1828, 
it was intended diat the Written Arithmetic, which forms the second 
and third parts should always be accompanied by the Mental Arith. 
metic embraced in the first part. Since that time it has, however, 
been thought best to transpose such tables from the Mental to the 
Written .Arithmetic, as to render the latter complete without the 
former, in order to lessen the expense of the book to those who do 
not wish to study mental arithmetic, or who have studied some 
other treatise ; and, thus prepared, it is now presented to the public. 
No alteration has been made from the last edition in the arrange, 
ment of the rules, and the whole of the second part is presented, as 
before, on the inductive plan of Lacroix. The principles are first 
developed by the analysis of familiar examples, and the method of 
applying these principles to the solution of questions is then ex- 
pressed in general terms, forming a Rule, which is still further il- 
lustrated by a great variety of practical questions. The analysis iQ 
printed in small type, occupies but little space, and may be omitted-^ 
hy those who wish to u«e rules without understanding them. 

Addition and Multiplication, both involving the same principles, 
are presented in connexion, and also Subtraction and Division. A 
luK>wledge of decimals being necessary to a good understanding of 
our Federal currency and this knowledge being easily acquired by 
such as have learned the notation of whole numbers, decimals and 
Federal money are introduced immediately after the first section on 
simple numbers. By acquainting the pupil thus early with diciraals, 
he will be likely to understand them better and to avail himself of 
the facilities they afford in the solution of qnestions and the trans- 
action of business. 

Reduction ascending and descending are arranged in parallel 
columns and the answers to the questions of one column are found 
in the corresponding questions of the other. Compound multipUca^ 
tion and division are arranged in the same way, and only one 
general rule for each is given, which was thought better than to 
perplex the pupil with a multiplicity of cases. 

Inierest and other calculations by the hundred are all treated 
decimally, that method being most simple and conformable to the 
notation of our currency. The nature and principles of proportion 
are fully developed and the method of applying them to the solution 
of questions clearly shown. 

The written arithmetic of fractions being, to young pupils, some- 
what difficult to be understood, is deferred till they are made fa. 
miliar with the most important arithmetical operations performed 
with whole numbers and decimals. The nature of roote and powers 
has been more fully explained in the present edition, and aevc^x^ 
Bewdiagrains introduced for their elucidatioiXk* *irtic^QNk^^>^ "^^ 
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second part, it has been our mam object to familiarize the pupil 
Mrith the fundamental principles of the science, believing that 
m^en these are well understood, he will find no difficulty in applying 
Uiem to the particular cases which may occur. 

The third part is mostly practical, and composed of such niles 
and other matters as we conceived would be interesting and useful 
to the student and the man of business. 
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PART n. 
WRITTEW ARITHMETIC. 



NOTATION AiaC NUMERATION. 

TO. An indiTidnal Mnf taV«n u a ttaOdard of compu^ 
•on, b caUed tMtly, a ttmt, or one. 

71. Nvmbtr is a collection of laiit*, or one». 

72. Numbers are fbnned in the following manner; ons 
uid one nwre are called Itco, two uid one, three, three and 
one, fbar, ftnir and one, Ji»e, five and one, fix, iix and one, 
leven, BCTen and one, atjjfU, eight and one, nine, nine and 
one, ten; and in this wa^ we might go on to any extent, 
forming collections of anita by the continual addition of ont, 
and giving to each collection a different name. But it is 
evident, that, if tlus course were pursued, the names would 
■oon become so ntuneroua that it would be utterly impossible 
to remember them. Hence has arisen a method of combin- 
ing a very few names, so as to give an almost infinite vBriety 
ofdistinct expressions. These names, with a few excep- 
tions, are derived from the names of the nine first numben, 
and &om the names eiven to the collections of ttn, a. Aun. 
dred, and a thtnttanattmU. The nine first numbers, whose 
namei) are given above, are called units, to distinguish them 
&om the collections of tern, hundredi, &c The collections 
of tens are named ten, tventy, thiTty, forty, fifty, rixty, tev- 
tntf, eighty, ninety. (^6). The intermediate numbers are ex- 
pressed by joining the names of the units with the names of 
the tens. To express one ten and fburtmiU, we say^^tir- 
leen, to express tmo tau ajidfiee vnitt, we say Iwenty-Jhie, 
and others in like manner. The collections ot ten tens, or 
htmdredi, are expiesaed by placing before them the namei 
of the units; as, one hundred, two hundred, and so on to nifM 
hundred. The inteimediate numbers are formed by joining 
lo the hundred* the collections of lens and imtto. To 
ttraiew two bundled, ftrai tens, uid vx nnits, we sho«ld 
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IMIJ, <foo hundred forty-iix. The collections of ten hundreds 
are called IhouMnds^ which take their names from the coUeo- 
tions of Units, tens and hundreds, as, one thousand, two tAov- 
f am2, — - ten thotuomd^ twenty thouscutd^ — one hundred thow^ 
$and, two hundred thotttand^ &c. The collections of ten hu»* 
dred thousands are called fnt^/tonf, the collections of tes 
hundred millions are called btllion*, and so on to triUionM, 
quadrillion^^ &c. and these are severally distinguished like 
the collections of thousands. The foregoing names, combined 
according to the method above stated, constitute the 9p6ke» 
numeration, 

73. To save the trouble of writing large numbers in words, 
and to render computations more easy, characters, or symbols,' 
have been invented, by which the written expression of num- 
bers is very much abrioged. The method of writing numbers 
in characters is called Jfotation, The two methods of nota- 
tion, which have been most extensively used, are the Roman , 
and the Arabic* The Roman numerals are the seven follow- 
ing letters of the alphabet, I, V, X, L, C, D, M, which arc 
now seldom used, except in numbering chapters, sections, 
and the like^ The Arabic characters are those in common 
use. They are the ten following: cipher, or zero, lone, 
2 two, S three, 4 four, 5 five, 6 six, 7 seven, 8 eiglit, 9' nine. 
The above characters, taken one at a time, denote all the 
numbers from zero to nine inclusive, and are called simple 
units. To denote numbers larger than nine, two or more of 
these characters must be used. Ten is written 10, twenty 20, 
thirty 30, and so on to ninety, 90; and the intermediate num- 
bers are expressed by writinc the excesses of simple units in 
place of the cipher; thus for lourteen we wrUe 14, for twenty- 
two, 22, &c.(13) Hence it will be seen that a figure in the 
second. place denotes a number ten times greater than it does 
when standing alone, or in the first place. The first place at 
the right hand i» therefore distinguished by the name of 
vniVs place, and the second place, which contains units of a 

■I I I II ■ ' ■ " ■■■*' . ' ' "• ■ - » I 

* A coraparisoQ of Che two methods of notation is exhibited ia the 
IpUowing TABLE. 




1=1 110=X 
=11 120== XX 
30=XXX 

40=:XL 

50=L 
60=LX 
=VII !70=LXX 
80=i.xxx 
90=XC 



100= 

200' 

300= 

400= 

500= 

600= 

700 

S00= 

900^ 



CC 

:CCC 

CCCC 

:DorIo 
=DC 
DCC 
=DCCC 
= nc('cc 



1000=MorCIo 10000=x orCCIoo 
1100=MC 60000=If)oo 

1200=MCC 60000=£x 
1300=MCCC 100000=CCCTr>O3 
1400=MCCCC I000000=M 
1500=^MD 2000000=MM 

2000= MM . 1829=MDCccxxix 
6000=Iao orV 
6000=^ 



14, T5. RUHEBATION. 3 

higher order, is called the (en'* ploM. Ten tena, oi one 
hundred, U written, 100, two hundred, 200, and bo on to 
Dine hundred, 900, and the intermediate ntunbera are ex- ■ 
pressed by writing the eicewes of tent and units in the tens' 
and units' places, instead of the cmhew. Two hundred at»d 
twenty-two is written, 232. Here we hare the figure 2 
repeated three times, and each time with a different value. 
The a in the second place denotes a numher ten times great- 
er than the 2 mthe&st; and the Sin the third, or hun^ds' 
place, denotes a number ten times greater than the 2 in the 
second, or ten's place; and this is a fundamental law of 
Notation, that each removal ofajigvre one place to 1/ie left 
hand incretuet ilt value ten time$. 

74. We have seen that all numbers may be expressed hy 
repeating and varying the position of ten figures. In doing 
this, we have to consider these figures as havmg local values, 
which depend upon theii removal from the place of onitB. 
These local values are called the aamei of the placet: nfticb 
may be learned from the following 
. TABI.B I. 

ilii|SWiJiJlii ' 

3456754378464974301232 
By thb table it will be seen that 3 in the first place denotes 
- -simply 2 units, that 3 in the second place denotes as many 
lens as there are simple units in the ne;ure, or 3 tens; that 2 
in the third place denotes as many hundreds as there aM 
units in the figure, or 2 bundi^ds; and so on. Hence to 
lead any number, we have only to observe the following 

Role. — To Ike litaple vahie of eachjigure join the name 
ofiltjilace, ieginning at the left hand, and reading the jig- 
vrei »i their order Imeardi the right. 

The fi^es in the above table would read, three sextillions, 
four hundred fifty-six quintilliona, seven hundred fifty-foui 

auadrillions, three hundred seventy-ei^t trillions, four hua- 
red sixty-four billions, nine hundred seventy-four millions, 
'' three hundred one thousand, two hundred thirty-two. 

75. In reading very large numbers it ia of[^;^avenienl 
to divide them mto periocb of three figures eacn^fts in the 
.following 
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/4 SIMPLfi SVfitHACTIOff. *96, 97, 98, 99. 

diiTerence between 75 aft 1 43. From an inspection of diese examples, it 
will -lift flem that Subtraction is, in effect, the separating of the.minnend 
into two {)aru, one of whieh ii the subtrahend, and the other Uie remaindo^ 
Hence, to show the correctness of the operation, we have only to recoi9 
po«e the mkiniiend fay adding together the ^birtihefid and remainder, 

(•6« 8. A peraonowed 727 doUan,of whidi he paid 642 dollars; how 
mach remains unpaidi 

Here we take 2 from 7, and write the difference, 5, 

727 dolls, below the line in the place of units. We now proceed 

^ 642 dolls, to the tens, hut find we cannot t(|ke 4 tens from 2 tens. 

i^ We may, however, separate 7 hundreds into two parts, 

I Aju. 185 doUs. one of which shall be 6 hundred, and the other 1 hundred, 

or 10 tens, and this 10 we can join with the 2, making 
12 tens. From the 12 we now subtract the 4, and write the remainder, 8, 
at the left hand of the 5, in the ten's place. Proceeding to the hnndr^, 
we must remember that 1 unit of the upper fisure of thistprder has already 
been borrowed and disposed of; we must Uierefore call the 7 a 6, and 
then taking 5 from 6, there will remain 1, which being written dovni in 
the place of hundreds, we find that 185 dollars remain unpaid. 

4. A boy having 12 cheennts, gSiTe away 7 of them; how many had he 
leftl 

12 Here we cannot take 7 units from 2 units; we must tbere- 

7 fore take the 1 tenslO units, with the 2, making 12 units; 

-— then 7 from 12 leaves 6 for the answer. 

6 And. 

97. 5. A man has debts dne him to the amennt of 406 dbUars, and be 
'owes 178 dollars; what is the balance in his favourl . 

Here we cannot take 8 units from 6 units; we must therefor* 
406 borrow 10 imits from the 400, denoted by4Jbc figure 4, which 
178 leaves 390. Now joining the ten we borrowed with 6, we have 

the minuend, 406, divided into two parts, which are 890 and 16. 

228 Taking 8 from 16. the remainder is 8 ; and then we have 390, 
or 39 tens in the iqsper line, from which to take 170, or 17 tens. 
Thus the^place of the cif^tier is occupied by a 9, and thesigninicant fi^re & 
isdimini^ed by 1, making it 3. We then say, 7 from 9 there remains 2, 
which we write in the place of tens, and proceeding to the next place, say 
1 from S there remains 2. Thus we find the balapce to be 228 doXiivra, 

SIMPLE SUBTRAGTIOT^. 

98. Simple Subtraction is the taking of one simple number 
fVom another, so as to find the difference between them. The 
greater of the given numbers is ealled the minuend^ the less 
the subtrah^ndf and the di&rence between ihemth&rgmainder. 

RULE. 

99. Write the least number under the greater, with units 
intder^nits, and tens under tens, and so on, and draw a line 
below. ' Beginning at the^ri'ght hand, take each figure of the 
flUbtrahend from the figure standing over it in the minuend, 
Mnd irrite the remainders in their order below. If the figor« 



^ 




in the lowt^r line b« greater than the figure itUMliilg^ over k, : 
suppose ten [u bo added to the uppetfigure, and the next aig-- 
iiincant figure in the upper line to be dimini^d by 1, (M) 
f^gaidingciphon, if any come between, aa9K,(9T); or, which 
^ives the sanie result, suppose 10 to be added to the upper 
hgUK, and the nest figure in the lower line to be Increased 
by 1, with which proceed as bofore, and so on till the whole 
is liiughed. 

PROOF. 

100. Add together the remainder and the subtrahend, and 
if the work be right, their aum will equal the minuend. 
QUESTIONS FOR PRACTICE. 

6. InI810,Montpehercon- 12, What number ia that ' 
tainodi877 inhabitant*, and 
in ISaO,' 9308 inhabitants; 
what wa« the increase, and in 
what timef 



/o^.fleio (/-1877 
'' Time 10 yeara 431 ihcreaae. 

7. Dr. FrankUn died m 
1790, and was 84 years old, 
in what year was he bom? 

Ana, 1706. 

8. A man deported 9000 
dollars in a bank, of which he 
took out 113 dollan; how 
much remains in the bank? 

Ana. 8988 dolls. 

9. If a man bcQ 29 oat of a 
flock of 76 sheep, how many 
wiU there be left? Ans.47, 

10. Sii Isaac Newton was 
bom in the ycat 1642, and 
died in 1737; how old was he 
when he died f Ana. 85 years, 

11. If you lend a neighbor 
7G5 dollaiB, and he pay yon 
«t one time, 8ti dollars, and at 
onothei 125 dollan,how much 
iaatilidue? Ans, 554 &oQb. 



13. SuppMjng a ^an to 
have been born in 1796, how 
0ldwuyieinI828? 

w Ans. 38 yeais, 

14. If a man have 125 head ^^ 
of catQe, how many will he ^V 
have after selling 8 osen, 11 T 
cowd, 9 ateeif «Qd 13 hjifeni' 

Ana. 84, 

15. Whatnumbsrii thatto 
which if you add 643, it wiB 
become 1826? Ans. 1183. 

16. How many yean from 
the flight of Mahomet in 622, 
to the yeai 1828? Ans. 1206. 

17. America was discover- 
ed by Columbus inl493;how 
many yean since? 

18. IfyouleAdSeiedoIUn 
and receive in payment S998 
doQan, how muchjs still due? 

Ans. 648 doll*. 
19.' A owed B 14850, of ; 
which be paid at one tima ■> 
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DIVISION. 



101. 



and at anothar $156; what 
lemains due ? Ans. 2779 • 
20; The sum of two num- 
bers is 648Q2, and the greater 
number is 46234: what is the 
smallest number? 

Ans. 18658. 



21. Gunpowder was in- 
vented in the year 1330; then 
how long was this before the 
invention of printings whidi 
was in 1441 ? 

Ans. Ill jean. 



22. * 

From 3287625 
Take 2343756 



23. 
5327467 
2100438 



24. 

7820004 
2780009 



25. 

12345678 

4196289 



Rem. 943869 
• Proof.. 3287625 



"26. 64^5--4293»2l92. 
27. 900000— 1==»899999. 



38. 48X64.f93— ]d9»66. 
29. 2777+11— 1898=:890. 



^ DIVISION. 






^ ANALYSIS. 

■K 101. !• DiTide 24 apples equally amoqg 6 boya, bow many will each 

^ «ceive1 

The inoBt simple way of doing this would be, first to eive each bojr 1 
«^pple, thea each boy 1 apple more, and so on, till the whofe were distrib- 

* Bted, and the number of I's, which each received, would denote his share 
of the apples, which would in this ease be 4. Or as it would take 6 ap- 
ples to give each boy one, each boy's share will evidently contain as many 
apples as there are sixes in 24. No%r thia may be ascertained by sub- 
tracting 6 firom 24, as many times as it can be done, and die number of 
subtractions will be the number of times 6 is contained in 24; thus, 24— 
6=18, 18—6=12, 6— 12»6, and 6^=0. Here we find that by per- 
forming 4 subtractions of 6, the 24 is completely exhausted, which shows 
that 24 contains 6 just 4 times. Now as Subtraction is ^e reverse of 
Addition, '94) it is evident that the addition of 4 sixes, (6 | 61 - 6| 6 =24) 
most recompose the number, which we have separated by the subtraction 
of 4 sixes. But when the numbers to be added are all equal. Addition 
becomes MuHtplication,(88> and 24 is therefore the product of 4 and 6, 
(4X^=^24). A number to be divided, and which is called a dividend, is 
dien to be redded as the product of two factors, one of which, called the 
diviBOTf is ^iven to find the other, called the quotients and the inquiry 
how many times one number is contained in another, as 6 in 24, is the 
same as how many times the one will^ make the other, as how many times 
6 will make 24> and both must receive the same answer, viz. 4. Hence 
to prove Division, we multiply the divisor and quotient together, and U 
the work be right, the product wilt equal the dtvirle&d. 

% How many yards of c&oth wtl{^68 dollars buy, at 9 dollars a yardi 




»2,103. 



oirisioit. 



leZ. Whan Ihe dividend doea not exewd 100, nor the diviiar tiatti 
19, the whole operBlioo may he performed al once in the mind: but when 
eitlHT or Ihem is greater than Ibis,' il will be found moat CDOteiiiciiI to 
ivrile <)awn ilie numbers before performing the operation. 

" "ivide 862 dollars equally bet "-■ *■ 



^hhuTeT 



I, how many donan 



Hen 









)t Bay at 
in S52, we therefore 



_ down (lie diviilend, 662, 

It the left Innd. We d»n prft- 
lo aeparalo the dividend into luoh parta aa nmy read- 
140- — ;a ily be diiidsd by 2. Iliewt parta we find (a be 400, 140, 

12 6 - and 12. No* 2 is contained in 4, 2 timea, alU therefore 

in 400, 200 timeai 2 in 14, 7 liroea, and in 140, 70 liiuea, 

552— 37S and2inl2, 6lintee; and aince these partial dividendt, 

40fr4-11(M-12=:552, the whole dividend, the partial quo- 

trents, 20(M-70+«=276, ihe whole quotient, or whole number of timea 2 

_ _..^_J ;.. J^i. Qiij ^ practice we aeparale Ihe dividend into parta 

ceed in the diviaion- ^-Having written down the divi- 

1 divieor aa before, we Ural seek how many 

:n G, >|iTd SAd it to be completely contained 

f 1 lim^,; We (faerefbre write 2 for the 

igure of -tbe quotient, i^ich. lince the E ia 



:b shall be found by dividing 



unJred 



, (400) 

e have ihoa found that 400 
from 5, we find that there are 
> be divided. We next bring 
rie of the 1 hundred, making 16 
^ many tens, the 1 ~ ^" 



contains 2. \ 



Hnd 2 in IS, 7 timea. But aa 16are ao many tens, the T miiat be tens also, 
and niuBI occupy Ihe place next beluw bundreda in Ihe ijuotienl. We now 
mnlliply tlw divisor by 7, and write the prodact, 14, under the 16. Thus 
we find that 2 ia contained in 16 uni 70 timea, and auhlractiiig 14 fniiB 



king 12, - 



lliplyi 



lhe2ur 
lea; which 6 we write in 
ig the divisor by it, find the 
xhanated the diiidend, and 



pro.!uct to be 12. Thua 

obtained 276 for tbe quotient aa belbee. 

103, 4. A priie of 3340 dolhire wa« shared equally ameng 16 axB, 
how many dollars did each man rereiv-el 

We write down the numbei ai before, and find 16 

16)8349 20!>.,VAa9. in 82, 2 time^,— we write 2 in Ihe quotient, midliply 

S2 "the divisor by it, and place the oroduct, S2, under 

S3, the part of ihe dividend used, and aobtractiBj, 

"" '-'■■ remainderW ' ■■ ■ ■ -■ ' ■' * 



iw, wliii3i 



! 1 we bring down the 4 lens, making 14 tensj hot 1 

this ia less than the divisor, there nan be no tOM J 

the quotient. We therefore put a cipher in lb i 

vol, and brinr down the 9 uniu of ihe dividend W ^ 



/ 
X^^ 



IS SIMPLE DIVISXOIC. 104, IM, 10^ 

tlfms. riacing 9 in tb« vnit*! place of th« qnotien?, 9md raaltiplyiof tiM 
divisor by it, tM product 10 444» which, subtracted (rmn 149, loavee ■ re* 
mainder of 5. The diviaion of theae 5 dollara may be denoted by writiaf 
the 5 over 16, with a line between, aa in the example. Eadi ttnari 
thare then will be 209 dollars and 6 »ixteimthi of a donar.(21) llie 
division of any number by another may be denoted by writing the divi- 
dend over the divisor, with a line between, and an expreasion of thai 
kind is called a Vulgar jFV*acfton. 1. 

104* 5. A certain comfield contains 2638 hills of corn planted in 
rows, which are 66 hills long, how many rows are therel 

Here,aa 66 is not contained jn 26, it is necessary to take 

66)2688(48 three %ures, or 268, for the first partial dividend: but 

224 there may be some difficulty in finding how many times the 

divisor may be bad in it. It will, however, soon be seeii by 

448 inspection, that it cannot be Ief>s than 4 times, and by making 

448 trial of 4, we find that we cannot have a laraer number 

than that in the ten's place of the quotient, because the 

remainder, 44, is less tnan 66, tiie divisor. In multif^ing 
tiie divisor by the quotient figure, if the product be greater than the part 
of the dividend used, the quotient figure is too great; and in subtracting 
this product, if the remainder exceed the divisor, the quotient figure is too 
tmall; and in each case the operation must be repeated until the right 
figtuxs be found. 

SIMPLE DIVISION. 

DEFINITIONS, 

105. Simple Division is the method of finding how many 
times one simple number is contained in another; or, of sepa* 
rating a simple number into a proposed number of equal 
parts. The number which is to be divided, is called the 
dividend; the number by which the dividend is to be divid- 
ed, is .called the diifisor; and the number of timea the divisor 
is contained in the dividend, is called the quotient. If there 
be any thing left aftef performing the operation^ that excess 
is called the remainder^ and is always less than the divisor, 
and of the same kind as the divideha. 

< RULE. 

106. Write the divisor at the left hand of the dividend; 
find how many time? it is contained in as many of the left 
hand figures of the dividend, as will contain it once, and not 
more than nine times, and write the result for the highest 
figure of the quotient* Multiply the divisor by the quotient 
figure, and set the product under the part of the dividend 
used, and subtract it therefrom. Bring down the next figure 
of the dividend to the right of the remainder, and divide this 
number as before; and so on till the whole is finished. 





NuTK. — If after bringing down a figura bi ^ remiiader, it he itiQ \>m 
tliin tlie <li%iior,|)lDce a cipher in ihs quolient, and bring dnvn utotlMr 
figun.[I03] BJiuuld it siill bs tw •mall, wrile uiotlter cipher in iha 
(piuticni. BntI bring down anolher figure, and n on till the number itttU 

"^ '" ' PROOF. 

107. Multiirfy the diriaor bf the quotient, (adding the m- 
mainder, if any) and, if it be right, the product vriUM«qaal 
to tlie dividend, 

QUESTIONS rOR PRACTICE. 



n. If .%n4 dollan be di- 
vided equally among 63 men, 
how many dollara wiU each 
TMie receive i 

63)30114(478 dolk. Anr. 



7. If a man's income ho 

1 4(i0 dollars a year, how much 
is that a day ? Ans. 4 dolls. 

H. A mnn dies leaving an 

estate of 7875 doUars to his 7 

aoHR.whal iaeacU son's share i* 

Ans. 1125 doUs. 

!>. A field of 34 acres pr(> 

duced 1030 bushels of com, 

how much wan that per acre? 

Ans. 30 bush. 

10. A prirateeiof 175 men 
took a prize worth 20650 dol- 
lars, of which the owner of 
the privateer had one half, 
and the rest was divided e- 
qually among the men; what 



[3 each i: 



n. "What number must I 
multiply by 25, that the pro- 
duct may be 625 i Am. 25. 

13. If a certain number of 
men, by paying 33 dollars 
eai^ paid 7% doUaia, what 
was the number of men } 

An. S3. 

13. The polls in a certain 
town pay 7^ dollars, and the 
number of polls is 375, what 
does each poll pay ? 

Ans. 2 dolb. 

14. If 45 horses were sold 
in the West Indies for 9900 
doUais, what was the av^«e 
prise of ea^? Ans, 9220. 

15. An army of 97440 men 
was divided into 14 equal di- 
Tiaions, how many men were 
there in each.' Ans. 6060. 

16. A gentleman, who own- 
ed 530 acres of land, pur- 
chased 376 acres more, and 
(hen divided the whole into 
eight equal farms; what waa 
the size of each f 

Ans. 112 acres. 

17. A certain towndiip 
contains 30000 acres, how 
many lots of 125 acres each 
does it contain? Au. 240. 
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SIMPLE DIVISION. 



108, 109. 



18. Vermont contains S47 
township, and is divided into 
13 counties, what would be the 
averaee number of townships 
in each county ? Ans. 19; 

19. Vermont contains 5640- 
000 acres of land, and in 1820 
contained 235000 inhabitants, 
what was the average quanti- 
ty of land to each nenon ? 

Ans. 34 acres. 

20. The distance of the 
moon from the earth is 240000 
miles, and the diameter, or 



distance through the earth, is 
8000 miles; how many diame- 
ters of the earth will be equal 
to the moon's distance from 
the earth? Ana. 30. 

21. Divide 17354 by 86. 

Quot. 201. Rem. 68. 

22. Divide 1044 by 9. 

Quot. 116. 

23. Divide 34748748 by 24. 
Quot. 1447864. Rem. 12. 

24. 29702-i.G=4950J Ans. 

25. 2 7 y 6 =39805^ Aii# 



.» 



CONTRACnCWS OF DHaSION. * 

108. 1. Divide 867 dollarfl, equally among 3 men, what will each 
Roeii^*! 

Divis. 8) 867 Divid. ?J«J«.^® aeek how many times 3 in 8, and finding 

' ^ It 2 times and 2 over, we write 2 under 8 for tM 

289 Quot ^"^ figure of the (quotient, and suppose the 2, whid» 
remains, to be joined to the 6, raakinj^ 26. Then 
3 in 26, 8 times, and 2 over. We write 8 for the next figure of tlir 
quotient, and place 2 before tiiie 7, making 27, in which we find 8, 9 times. 
We therefore place 9 in the unit's plaoe of the quotient, and the work i« 
done. Division performed in diis manner, without writing down the wliole 
operation, is called Short Dimnon, 

I. When the divisor is. a single figtere; 

Rule. — Perform the operation in the mind, according to the 
general rule, writing down only the quotient fibres. 



2. Divide 78904, by 4. 
Quot. 19726. 



3. Divide 234567 by 9. 
Quot. 26063. 



42=6X7 
7)237«-^ rem. 



Ist. 




109. 4. Divide 237 dollars into 42 equal shares; how many dollars 

wiii there be in eachi 

If there were to be hut 7 shares, wc ehould di- 
vide hy 7, and find the shares to be $38 each, with 
a remainder of 6 dollars ; but as there are to be 6 
times 7 shares, each share will be only one sixth 
of the above, oi* a little more than 5 dollars. In 
the example there ate two remainders ; the first, 6, 
is evidently 6 units of the given dividend, or 6 
dollars ; but the second, 3, is evidently units . of 
the second dividend, which are 7 times as great am 

those of the fi.st, or equal lo 21 units of the first, and 214-6»d*Uar8, th» 

•rue remainder. 



6 88 — 8 rem. 2d. 



7X3-f6ss27 rem. 
Aus. 521 dolb. 



•^ 



1U>111. COIITSACTIOffl or DiriSION. ffl 

IL mmthediv%MruaeompotiUmimber.(90) 
Rvui. — Diridc fint hj one of Hie component puti, ind 
dut qoottent hy another, and to on, if tbete be moie dm 
two; tb» lart quotient wm be the uuwer. 

8 . - -..- 

Qaot. 1766^. 

110. 7. Diiriija 4t ij^ie* sqaHy vaoif 10 chiMnn, bow dmbj wlD 

Ai it vill take 10 appka to glr* euh diild I, sach chad will *Tid«tt)r 
Tceain •■ nnnj appln ai ibm an 10*1 in the uliok mnnber; but kD the 
Ggioni aTBDj atuuMr, takoi tafathwi nuiT bei^prded u Isni, exccptidg 
dutwfakfaitiatheaiiit'iplua. TW4lWl>lkecmotieB(,uii]il»8 » 
dMnmaindsT; tbU n, 4imlea «iO gin 10 childrai lapplegaadS 
ftcMbiiOr i«icb. And nail ftafigiiTai (^■'"■xl>«'i)>'Bt<«' Inan ia tba 
Wn^pbce, majb* eoiuiderad boBdrailii we nw ia like nannerdiiride hj 
lOO.bf catting afftwofi|nn*fron the rigtitoTlheJiTideiid; and, gene- 

/IT. To dMAr &!r 10, 100, 1000, or 1 vith atiy «UMi«r ^ 

Rote. — Cut off as many S^rea from the right IihqcI oC the 
diridend as there arc cinhen in the diritor; those on the left 
iriB be the quntient, and those on ^ nght, the remainder. 
*■■ 8. Divide 4083^101 by ] mong 100 moo, bow much 
10000. Quot. 4663/„^^. will each receive? 

9. Biride 1500 dollsni a- 1 Am. 15 doDa, 



K;00)866 U(ll Qiwt. MDMit parta ara 100 and 82; wo tlisrefore divide 
SS bTlOO.breuttiaaaffthe timriEhthand fignna. 

— Wa (baa drrida lEe quoiianL, 36S, by 32, and Sid 

4S die qaotiant to ba II, and reiaainder IS; but thia 

•a Temaioder ii U bnndred J109], and ia Ralored 

— to Itf proper pUct br Ixii^ing don the two lu- 

I3S6 Koit. oree wfaidi nonuned after dividiM by 100( mat- 

log tbe wbola temaiadar, 1S56. Henoei 

F IV. To dimdt by tn^ nanber who*e right hand Jigurta 
mre e^hart: v 

Rqli. — Cut off the ciphen ftom the diraoi, and as mvaj 
ftgoiei &om the liKht of the dhridend; divide tbe remaJniiw 
figuiea of the diridond by die temainmc figurei of the divt 
■or, and bring down the Bgurei cut off bom the dividend to 
die right of the remainder, 

11. Biride 733064 by 3300. I I2.I>ivide609SI46b7560a 
Quot. SaO, Ram. 2064. | Qaot. 106611)$ 



9% 






Ui. 



I. If the nunuend be 793} 
and the subtrahend be ^598>. 
what is the remainder? 

Ans. 195,. 

3. If die minuend be 111, 
and the remainder 63» what is 
the subtrahend? Ans. 48. 

3. If thesubtrahetidbeeilS, 
and the remainder 131» what 
is the. minuend? Ans. 776. . 

4. The sum of twonum- 
ben is 8393, and one of them 
is 4785, what is the other? 

Ans. 3607. 

5. The least of two num-- 
ben is 77, and their difference 
is 99, what is the greater^ 

Ans. 176. 

6. A certain diridend is 
S340, and the cjuotient is 156, 
what is the divisor? . Ans. 15^ 

. 7. If the divisor be 32, and 
the quotient 204, what U the 
dividend? An% 6528. 

8. A certain product Ssi 
484848, and the multiplicand 
is 1036, what is the multipli- 

«r? • " Ans. 468, 

-»*■ • . • 

9. If a person spend 8 cts. 
a day, how much will h^ 
spend in a year, or 365 days?' 

Ans. 2920 ct8.=r$29.»0. 

1Q« Stow manysffinre ^set 
m at>iece of ground 17 ftiet 
Jong, 13 ft* wac?(36j 6iy 
.'Ans.221feetw 

II. If a deor cpntauiing 
343 fciet be &2 leet Imir, 4iow 
wlOeltJftr AnLlTfeet 



12^' Sqw< m^n^r rods* 'm a 
piecor oii tod 40/ tnda, loQg 
aiidil6hiosid? 

Ans. 640. sods,.or 4:aG2es.- 

^. l^ . The .sttin of: two noxHr 
bers is75, aadtiheirdifferaixce 
Si 15, what are the niim]iei&? , 
. Attk75'^5»6a^ 60^S)»30, 
die kssi 304nl5aa4&, |p»«toK; 

14« The difference of twa 
numbewis 723, and theiz siub 
Is lill» what an the> nimi^ 

b«s? I^Jam 

•15. Ifa man travei 35 miles 
a day, how fao: will he travel 
in 6 i,weeks and 3 days, al* 
lowing 6 days to a week? 

Ans. 1365 milea. 

16, What sum of money 
niust be divided amoog id 
men so, as to give earh man 
«112? Ans.«20T6. 

17. A man raised 64562 
bushelsof com on 1565acrei^ 
how many bushels was that 
to Hie acre ? Ans. 41 . 

18, If I plant in 14 rows 
2072 fruit trees, and set the 
trees 25 ' feet araitder, how 
many feet long are the rows? 

Ana, 3075 feet. 

19. Subtract 36079 out of 
nhiety-three millions as often 
as'lfoan be d<me, and say 
how miich the last lemaindev 
exceeds^ or falls siioit of 
21180f 

Aim. i€8lemHdt, 



RETIEW. 
lis. 1. Vna jvra die fanclH- 
■KUtal operBtioiM in ihiB eeetici 



ferimiig ike apeiii ion 1(81} 

6. WbM Lhe given numbcn an 
■U eqiiat, whu iliorter sietkod ia 
then of finding their 8iim7^SS) 

6. Haw ia Midliplicolion per- 
fonn«11(83) 

7. Wbnl ore the giren numbeR 
oi^iijed in HuiiiplicalJan caHwH 

8. What is the remit of iha ope- 
ratiDO <;allBd1(8T) 

9. How would Tou find the diflo- 
rencB between two numberB7(g4) 

10. By what nameB would yoo 
call the iwo nunibera1(»8) 

11. What ia tt.e difl'eience calledl 
IS. IT Ibe ininnend and luhtra- 

liend were given, how would you 
Gad (be remainilerl 

18. If the lainQond and remain- 



Ihe miouendl 

16. If the Rim of two aamben, 
■ltd one or them were giTen, bow 
would VDU Gnd the otherT 

- 16. If lhe sealer of two num- 
bera and their difference be (ivan, 
how would yon find the /c*a1 

IT. If the 7«* of two DUmbon 
■ad their differenet be giTen, how 
waM you &d the grtattrl 

18. How would von find bow 
oaDf tinea one vaatmi it conlaill- 



other aumberl 

21. liy what name wooU ynu 
call the reanlt of the opsrattonl 

22. Wheru theie ia a |Mrt uf tk* 
diiiJioii left after perfuruiing ilw 

S3. Hnw esD yon deime Ibe di> 
ilaioQ ofthia rwnaind«rl{108] 

24. If the divisor and diiridand 
wore given, how would yon find the 

as. If tbe dividend and «tt>it 
were given, how would yon nod lhe 

Se. If the divinr Bad oaotiaK 
won gireu, bow wootd yon Bod lb* . 
dividendl 

27. If lhe mohiplieaod ud nsl- 
tiplier were giten, bow wonld yoa 
find the producti 

25. IT the molliplieMid and po- 
dOct were given, how would yo« 
find tbe lauliiplierl 

29. Ifttae multiplier and pndnct 
wore givon, how would you find tba 
muhiplicaadl 

30. When the price of an i^iole 
is given, how do you Gnd tbo priaa 
of a number ofaniclea of tbe lanM 
kindl[88j 

SI. Doea Ibe proof of au ariib- 



uael 



.^„. 



What then is iM 



yoTt,~ThtdtfitiaiiM*<tf*ltti 
aflktfaUotetiitttrmtmtimnnai 
Sttn alrtady eipliUtitii, nay b* 
fimnd in a aietionary. 

What hi Arithnntkl What b a 
Sciencel Nimbert Noutionl tlo- 
■aentioal Oaantihrl ttneMiOBl 
Bnlel Amnrl Pnx^ Fiae^W 
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SJSCTIOlf III. 



DECIMALS AND FEDERAL MONEY. 

DECIJ!IA]:.9. 

113. The method of forming numben, and of expressing 
them by figures, has been fullj explained in the articles on 
Numeration. (71, 72^ 73) But it frequently happens that we 
have occasion to express quantities, which are less than the 
one fixed upon for unity. Should we make the foot, for in- 
stance, our unit measure, we should often have occasion to 
express distances which are parts of a foot. This has ordinarily 
been done by dividing the foot into 12 equal parts, called 
inches, and each of these a^aih into 3 equal parts, called 
barley corns. ^38) But divisions of this nature, which are 
not conformable to the general law of Notation, (73) necessa- 
rily embarrass calculations, and also encumber books and the 
memories of pupils, with a great number of irregular and 
perplexing tables. Now, if the foot, instead of being divided 
into 12 parts, be divided into 10 parts, or tenths of a foot, smd^^ 
each of these again into 10 parts, which would be tenths of 
tenths or hundredths of a foot, and so on to any extent found 
necessary, making the parts 10 times smaller at each divis- 
ion ; — ^then in recomposing the larger divisions from the 
smaller, 10 of the smaller would be required to make one of 
the next larger, and so on, precisely as in whole numbers. 
Hence, figures expressing ten^^!*, hundredths, thousandths , &c. 
may be written towards the right from the place of units, in 
the same manner that tens, hundreds, thousands, &c. are 
ranged towards the left; and as the law of increase to- 
wards the left, and iff decrease^ towards the right, is the 
same, those figuresSttiiicfi express* parts of a unit may obvi- 
ously be maL<aged precisely in the same manner aSjr those 
which denote integers, or whole numbers. B«t to prevent 
tonfusion, it is customary to. separate the figures expressing 
parts from the integers by a point, called a separatrix. The 
points used for thi» purpose are the period and the comma, 
the former of which is adopted in this work; thus to exprt^ss , 
12 feet and 3 tenths of,a foot, we write 12.3 ft. for g feet and ' 
46 bjandredths, 8.46 feet. 

DEFINITIONS. 

114. Numbers which diminish in value, from the place of 
«iiits towards the right hand, in a ten fold proportion, (as 



described in (he preceding article,) are called Decimals. 
Numbers which are nude up of integers and decimal*) ar« 
called mimd number*. 

NUMERATION OF DECIMALS. 



local value, called the name of the place, (7f} which depeoda 
upon their distance from the separatrix, or the place of uoitT, 
each removal of a figure one place taumrds the ngkl diminitl^ 
' g ilt value ten times. (73) The names of the places, botb 
■Dd decimals, ate expressed in the folTowing 
TABLE. 

Decimals. 



31. 



Integers. 



J.lJil-5 ,?|S||JI| 

|siJS|i-Ssi|||sH.||!S| 
^06197 5 2 34.3 25791608 



'' Fiam this table it will be seen, that the names of tha 
places, each wa; from that of nnits arc the same, excepting 
the termination th, or Ou, which is added to the name of th* 
lait, or light hand place, in the enunciation of decimal*^ 



' 1. Tyiiat do you understand 
hj I tenth part of a thing? 2 
tenths? 3 tenths? &c. 

S. What ia meant hr 1 hun- 
dredth? 5 hundredths? 35 
handredtbs? 

3. How would Tou write 4 
tenths in figures? 7 tenths? 
) 7 hundredths? 2 hundredths? 
6 thousandths? 401 thou- 
sandths? I millionth? 7tboti- 
Mod and 7 thooaandths? 



EXERCISEa. 

4. How would you write 
twentj-five hundred and 
twentj-five hundredths? Ose 
and SIX hundredths? One 
hundred, and four ten thou- 
sandths? 

5. How wonl^ fOa expren 
the fotlowing^umbcrs in 
words? O.I, oSliO.Ol, 0.05, 
0.3.'>, 0.04, 0.7, 0.17, 0.09, 
0.008, 0.401, 0.000001,35.35, 
700.007, 1.0& 100.0004. 



S8 



DECIMTALBv. 



116, 117, llg. 



116. Ciphezs on the right of decknals Jo not alter thek 
▼alue; for while each additional cipher indicates a division 
into parts ten times smaller than the preceding, it makes 
the decimal express 10 times as many parts, (U^i) Thus 5 
tenths denotes 5 parts of a unit, 'which is divided into 10 
parts; 50 hundredths denotes 50 parts of a unit, which is di- 
vided into 100 parts, and so on: hut as 5 ix half of 10, and 
50 half of 100, the value of each is the same, namely, ohe 
haifK unit. On the contranr, ^ach cipher placed at the left 
hand diminishes the value of a decimal 10 times, by removing 
each significant figure one place towards the righti(115) In 
the decimals, 0.5, 0.05, 0.005, the second is only 1 tentb part 
as much as the second; and they are read, 5 tenths, 5 hun- 
dredths, and 5 thousandth!. 

ADDITION OF DECIMALS. 

ANALinSTS. 

117. 1. What is tlie iram of 4 teatbe of a foot, 75 hundredtbe of a 

fi)ot, and 9 huadrcdths of a foot? ^ 

We first write 0.4; then as .75 is 0.7 and 0.05, we write 
0.7 under 0.4, and plac^ the 5 at tite rigLt hand in the place 
of htindriedths; and lastly, we writ«(.9 undpr the 6 in the 
place of hundredtlia. We then add the hundredths, and find 

them to be 0.14, equal to one 1 tenth and 4 hundredth*; we 

A 1 24 ft therefore reserve the 0.1, to be united with the tenths^ and 
Ans. 1.^4 t, ^,j.jjg ijjg 4 u,njer jhe column of hundredths. We thensaj, 

1 to is 1, and 7 are 8, and 4 are 12; but 12 tenths oi-A foot are equal to 1 
foot and 2 tenths; we therefore write 2 in the place of teiitlis, and place 
the 1 foot on the left of the separatrix m tlie place of units, 'i'hus we find 
the sum of 0.4, 0.75, and 0.09 of a foot, to be 1.24 ft. 

RULE. 
1 J 8. Write down the whole numbers, if any, as in Simple 
Addition, and place the decimals on the right in such manner 
that tenths shall stand under tenths, hundredths under hun- 
dredths ^ and so on, and draw a line below. Begin at the ri^ht 
hand, and add up all the columns, writing down and carrying 
as in Simple Addition. Place the decimal point directly un- 
der those in the numbers added. 

QUESTIONS FOR PRACTICaG. 



0.4 
0.75 

0.09 



% What is the sum of 25.4 
rods, 16.05 rds. an48.842 rds.? 
25.4 
16.05 

8.842 



Ans. 50.292 rods. 



3. What is the sum of six 
thousand years and six thou- 
sandths of a year, five hun- 
dred years and five hun- 
dredths of a year, and fort/ 
years and four tenths of a 
year? Ans. 6540.456 yi 



yrs. 



via, ok 

4. What » Ihe amount of 
seventeen pounds and leren 

tenths, eight pounds and six- 
ty-six hjindredths, and one 
pound and sev en hundiedOis ? 
17.7 



SI 

«. What it the Bum of », 
and 8 hundted and twentrv 
one thousandths, 546 and 35 
hundredths, eight and foni 
tenlJig, and thirty-seven and 
three hiindred twenty-five 
thousandthsf Ans.fi«).8!tfi. 

7. Twelve4-7.5-}-0,75-t- 
1,304, are how many i 

8. Seventeen 4- 0,14-0.11, 
-fO.m 4 0.7707, are how 



5. What is the sum of 91.3, 
312.984, 918, '^700,42, 3,153, 
27.3, and 581.C6? 

.\ds. 4564,117. 

MlTLTlPLldATION OF DECIMALS. 

A\ALYSIS. 
ItA. 1. How Dinrh butler is 3 boxes, each conta 
TSliumiredlhs nf » pounJl 

Tho mediod of wlviiu this ciwiF'ion 

4.73 nits,[llT] In doiag il by Multiplica- 

4.75 tino, we proceed a> at the right hand, 

4.73 Baying, 8 litOM fi are 16 ; anS bb the 6 

are bunilradths i^ a uounil, the product Ana, 14.26 lb. 

Ann. 14.25 lb. ia ubvinusly hundrediht; but O.IS are 



ifling 4 potrnds and 
By Multiplication. 



d 0.06, ^ 



herefore 



I'wd'h?, and rcjervo the 1 to . , 
limoB 7 are 21, v,hich are bo many tenths, bcrniige the T are tend 
Ihesp ne y>in the 1 ipnih reurved, makine 22 tenths; but 22 tc 
mniid ura cqiuilu 2 puunili and J tenths of a pound. We Iheref 
lh<-2<enlhs ill Ibc place oflens.and re»-rve the 2 lbs. to be un 
th" poimdR. Lastly, we nay, S times 4 Iba. ai e 12 lbs. to which 
[be 2 lbs, re^rved, loaklng 11 poonds, ^ich we write hb whole 
on ibp 1*A hand cif (be separalrix. Frcni ihis example ii appe 
irifnaa* ofHiafactori contaiiu didmalt, thtrc will beaaeq 
iff of decimal piacfs in Ihe product. 

130. 2. If a piraon travel 4.8 miles per hour, bow far nill 



in 2.6 



vel 






3-S 



inmbers as al the lell band, we 
Now as Ihe 3, whici. is mulii- 
j>1ied. ia lenths, it is evideni, that if the 6, by nbirh it 
,. IS muUipUed, wart units, the i»Y>dnct, 16,.«n^ldbe 

r tEni:hB,(119) But since Ihe B is only tenths it unit), 

* the pmduct, lit. can be only lOihc of lOlhs, or lOOihs 

TK,»1L» "f ""'"I h«t»B0.16«re0.1 and 0,06, we write 6 in 
to miiei, ^ pi^j^ ^f hundredth*, resening the 1 lo be j..ineJ 
! lenlhg. We Ihen my Slimes 4 are 20,»hicliare lenllu, lnraiiM 
tenths 1 jaioingtbeO.l reserved, we have 21 tenlhs, equal lo 2.1 
w* tberdbre write 1 in Ibe plMsa of tenths, and 3 in ihe phM* oT 



^8 



DECIMALS. 



l»,12t 



qaitf. W^ thea multiply by 2, at iOdstrated in article 119, and write the 
prodnct, 8.6» under the corresponding parts of the first product, andradd- 
ng the two partial products together, we have 10.75 miles for the distance 
travelled in 2.5 hours. 



121. 



0.5 
0.5 

Ans.0.25ft. 



1 foot. 



0.5 



I 



o 



r 



8. What is &e product of 0.5 ft. multiplied by 0.5 ft.1 
1 foot, multiplied by itself, gives a square, 
measuring 1 foot on each side. 0.5 ft. by 0.5 
ffives a square, measuring 0.5 ft. equal to jt 
foot on each side. But the latter square, as 
shown by the diagram, is only 0.25, or | of 
the former; hence 0.25 is evidently the product of 0.5 by 
0.5 ft. Here we perceive that multiplication by a decimal diminishes tha 
multiplicand, or, m other words, gives a product which b less than the 
multiplicand. 

4. If you multiply 0.25 ft. by 0.25 ft. what will be the produclt 

O 2fi Here the operation is performed as above; but sinoe 

^*S tenths multiplied by tenths, give huodredth8,(120) the 5 at 

^^ the left hand of the second partial product is evidently hun- 

Ana <MS25 ft ^^'^^y ^^ ^ therefore necessary to supply the place of tenths 

ADS. .vo^un. ^jjjj ^ cipher, Or the necessity of a cipher at the left of 

die 6, in the answer, may be shown by a diagram. A square foot beiiw 

die area of a square which measures 1 foot on each side, a square 0.25, 

or quarter, of a foot, is a square measuring 0.25 of a foot 

on each side; but such a square, as is evident from the 

diagram, is only one sixteenth part of a square toot. 

Hence to prove that the decimal 0.0625 ft. is equal in 

value to one sixteenth part of a square foot, we have only 

to multiply it by 16 (0.0625><16=lft.) and the product 

is 1 foot. In like manner it may be shown that every 

product will have as many decimal places as there are 

deoimat places in both tlie fticton. 

nULE. 
122. Write the multiplier under the multiplicand, and 
proceed in all respects as in the muHipiication of whole nam- 
oers. In the product, point off as many figures for decimals 
as there are deqimal places in both jkhe^factors counted toge- 
ther. JVofe. If there be not so many figures in the product 
as there are decimal places in the factors, make up the defi- 
ciency by prefixing ciphers. 

QUESTIONS FOR PRACTICE. 



1 foot. 0.25 



t 


1 


1 1 


1 


1 1 


1 1 



r 



a 



5. If a box of sugar weigh 
87.64 lb. what will 9 such box- 
es weigh ? 

87.64 
9 - 



Ans. 788.76 lb. 
6. What is the product of 
8 by 0.2? ^ Ans. 1. 



7. What will be the Weight 
of 13 loads of hay,each weigh- 
ing 1108.124 lb.? 

Ans. 14405.612 lb. 

8. Multiply 0.026 by O.OOa 

Prod. 0.000078. 

9. Multiply 125 by 0.008. 

Frod. 1, 




DECIHALf. 



_ i. 317.14646. howmanyf 
. Multiply 5 tbowsandbj 14. 198.75+ 144.25 XO.Oe 
5 thousandibg. Prod. 35. | —16.38 Ans. 

1-3. Twenty-five X 0-35 are I '5- 0.004-)-(l .0004X0.00008 
how marj.' —0.000000088 Ans. 



ly,^y' 



lUBTB^ACTION OF DECIMALS. 

ANALYSIS. 



183. . UWki^A diff 

^ ■„ f 'J Tr W6 writs dowiwho onmbEni u for Addiiion.wiih ths 
1 O l/fij^ A 'Mtgtat uppernuHt. As there are m hundredilM in ihe 
"T/j Z_. Bublrahena, we bring down lie Bbimdredlhi. Procwd- 

1 ixnn,-^ ing to [he lOlha, WB are unable to lake 0.5 from 0.3; 
iuit.ai.iaroaM. ^e iherefb^ borrow a unit from the 3 imiu, which b^ 
ll« la tenths, we join 14 to l£e 2, makine li tenths; from wbicb we takm 
J l4>lAi atid write Ihe remainder, 7 tea^a, in Ihe place of trailh* bdow 
l#^^Vi4 The reet of Ihe operation mnac be obvious. 
P I j" a. From 24 bonn take 18. 7S hours, what remahjsl 
' ^' OS Were, as we cannol take 6 from nothing, wc borrow 0.10 

f?'„ fii>io die 4units,or 400 bundreillhs ; then takingG (=4.00) 
"■ '° from 0.10, Ihe remainder is 0,05. The 400 hundredthsbM 
. "TZ-. now become 390 hfUldredths^ or 39 tenths, or S.9; then O.T 
AOS. o.io a. ^j,^^ j,_g 1^^^^ ^ g_ ^^ ^ ^^ 

RULE. 

124 . Write donn the nnmbers ae in Addition of Decimals, 
observins to place the largest number uppermost. .Begin- 
ning at the right, subtract as in Simple Subtraction, (!)!*) and 
place the decimal point in the reioaiader directly under 
those in the civen numbera. 

Note 1. — when tbe numbers are all properW written, and the remlta 
Boirectiy pointed, the decimal piriuts will all fall in one Tortical column, 
or directly under one another, both in Snbtiactioi ud Addition. 

Note £ In numbers giien Tor Addition or SubtractioD, the dscimal 

places may all be made equal branneringciphen to a [Mnorihein,(I16) 
without altering (heir value, and then ajl the decimals will ei^ireH similu 
parts of a unit, or be of the sa 



ftlTESTIONS FOR rRACTICE. 

4. From 468.743 rodi, tak* 
76.4815 to<lB, 

Rem. 393.9BD5. 
._ _ . 5. From 9 ft. take 019 ft. 

9.814 what KDiain*.' Ans. 6.1 ft. 

6. From 2.73 take 1.9185. 

7.816 lb. Rem. 0.8119. 



30 ^ , DEGIMAtS. 12$, 126,137. 



7. What it Che difference 
between 999 and ninety«-nine 
hundredths^ Rem. 998.01. 

8. From '0.9173 subtract 
0.2 J 34. 

9. Fiom 743 take 195.127. 

Rem. 546.873. 
. 10. From 9.005 take 8.728. 



11. From 1 take 1 huiH 
dredtb. Rem. 0.99. 

12. From. 1000 take 1 thou- 
sandth. 

1^ Hew many aro 71.01-— 
19.71? 
14. How many « 10^^ 

0.01? r • 



\ 

DIVISION OP DECIMALS. "* 

ANALYSIS. ^ ^^f 

125. 1. If 14.26 lb. of butter be divided into 8 bqual ^harei^ 



■tti^ pounds will there be in each! * % 

ft\iA oKfA tK Here we wish to divide 14.25 into two factora, ooe of 

i5 ^^^^^ shall be 8, and the oth# such a number as, multiplied 

_ by 3, (101) will produce 14.25. We first seek ho^ °>^y 

22 times 3 in 14, and find it 4 times, and 2 units over. I%e,2» 

21 , units being 20 tenths, we join them.to the 2 tenths, mdki^ 

22 tenths, and, dividing these by 3, the quotient is 0.7, and i 

,g , 0.1 over: but 0.1 being 0.10,(116) we join the 1 to the 6 * 

l» hundredths, makin? 0.15, and dividing by 3, the quotient ib 

5 hundredths. The whole quotient then is 4.75 lb. To 

prove that this is the tme quotient, we multiply it by the 

divisor, 8, (4.76X3=14.25) and reproduce the dividend. Since any 

dividend may be regarded as the product of the divisor and quotient taken 

as factors, (101) and since the product must have as many decimal places 

as are contained in both the factors,(121) it follows, that the number of 

decimal places in the divisor and quotient, counted together, must be jwt 

equal to the ntirober of decimal places in ^e dividend. 

126. 2. If 18 bushels of wheat be divided equally among 4 men, how 
much will each received 

4)18(4 5bu ^^^ we find that 18 bushels will give each man4bu8hel0, 
16 ' ' *'*^ that^there will be 2 bushels left. We now add a ciplier 

to the 2,' which multiplying it by 10,(91) reduces it to 

2Q tenths, and dividing 20 tenths by 4, the quoti^ent is 0.6; 

2Q each man will, therefore, receive 4.5 bushels. Hence by 

,_^ annexing ciphers to the remainder of a division, the opera- 

tion may be continued^iVTid in pointing the result, the ciphers 
•■nexed are to be regarded as decimals belonging to the dividend. 

IZ7, 8. What if die quotient of 0.0084 by 0.42^ 

Omittine the ciphers,We find 42 in 84 just 2 times; 
0*42)0.0084 0.02 hvt since there are 4 places of decimals in the divi- 
84 Ans. dend, and only 2 in the divisor, there must be 2 
-<- places also in the quotient ; we therefore place a ci- 

pker at the left of the 2 in the iquotient, between it and the sepsiratrix, to 
ntake up the deficiency. We see by this example, that if a quantity be 
divided by a decimal, the quotient wiU be larger than the dividend. 



U8»12A. 



OfteiHALt, 



81 



WJUSu 

128. Write down the divisor and dividend, and divide 
in whole numbers. ^Point off ad many places for decimak 
from the right hand of the quotient, as tne decijnal places in 
the dividend exceed those in the divisor. 

Note 1» — Ifthere are not so many fiffores in the quotient as the nusi* 
ber of decimal places required, supply the deficiency by prefiiiing cifdten. 

2. — Should the deciuud places in the divisor exceed tliose in the divi- 
dend, make them equal by annexing ciphers to the latter. 

3.— -Whenever there is a remainder after division, by annexing ciphers 
to it, one qjc more additional figoresmay be obtained in the qttotieBt.(126.) 

QUESTIONS FOR FRACTICE. 



4* In 68.43 honrs, how ma- 
ny times 1.5 hours .^ 

1.5)68.43(45.e2 AniB. 
60 

"ii 

75 

98 
90 

30 

6. Divide 1 by 0.5, 

Quot. 2^ 

6. Divide 1 by 9. 

Quot. 0.5.« 

7. Divide 7.02 bv 0.18. 

Quot. 39. 
8. Divide 0.0081892 by 
0,347. Quot. 0.0236. 

• lliiefle are called Reciprocals. 



Let the pupil point the fol- 
lowing answers according lo 
the rule. 

9. What is the quotient of 
4363 by 2.5? Ans. 17052. 

10. What is the quotient of 
4.2 by 36? Ans. lierf- 

11. What is the quotient of 
3298 by 7.54 ? Ans, 437-f 

12. What is the quotient of 
43 by 5.4.^ Ans. 45. 

Note. — When the quotient h 
not complete, it ib denoted by pla- 
cing tlie sign -f- after it, in which 
case more quotient figures may be 
obtained by annexing ciphers to the 
remainder. 

13. ^^s^howmany? 

16. 9.S14-5.09— 1.75--6.46-^ee 

=6, 



VULGAR FRACTIONS CHANGED TO DECIMALS. 

ANALYSIS. 

lltOt If we divide an apple equally betwieen 2 boya, the part which 
•ach wiO receive will be | an apple, or the quotient of 1 divided by 2; if 
w« divide 1 apple between 3 boys, each will receive 4, or the^qnouent of 
1 d»7ided hy 8. In like nviiier, if 3 applee be divided between 4 beje» 



3t DECIMALS. 

each boy will raceWe | of an apple, or die qoetieBt of 8 divid 
generalfy a Viilgary or Commoa Fraction denotes the diviaion 
rator by the denoininator.(22, 103) The fraction |, for exan 
that 1 18 divided bv % but since 1 does not contain 2, the qui 
than 1, and must tnerefore be expressed in parts of unity. Pit 
a cipher to the dividend, 1, it becomes 10 tenths ;nS96) an 
divided by 2, the quotient is 0.6.(125) Henee the decimal 
lent to |. Aeain, in the fraction (, if we add a cipher to 
comes 10 tenms as before, and 10 tenths divided by 8, the quc 
and 0.1 remains. Joining a cipher to 0.1, it becomes 0.10, 
again bv 3, the quotient is 0.08, and thus may we £|o on as far i 
getting by each additional cipher a 8 in the quotient, which 
less than the precedin^^ as O.SSd-f'* which is the decimal expr 
And again in the fraction |, adding a cipher to 3, and dividi 
quotient is 0.7, * and 0.2 remain ; adding a cipher to 0.2, ; 
again by 4, the quotient is.0.05;---0.76 tiwn is the decimal ea 
4: And generally, 

130. To change Vulgar Fractions to Decinn 

Rule. — Annex ciphers continually to the numc; 
divide by the denominator, so long as there shall be 
der, or until the decimal be obtained to a sufficient 
exactness. The quotient will be the decimal requi 
it must consist of as many decimal places, as the i 
ciphers annexed. If the quotient does not contain 
figures, make up the deficiency by prefixing cipheri 

QUESTIONS FOR PRACTICE. 

1. What is the decimal ex- 
pression for gi^? 

25)1.00(0.04 Ans. 
1.00 



2. Change i, J, and i to 
equivalent decimals. 

Ans. i=0.5, i=0.25, and 
1=0.75. 

3. What is the decimal ex- 
pression for -^ of a day? 

Ans. 0.2 day. 

4. Change i|^ of a rod to a 
decimal. 



5. What are f ol 
in decimals? Ans.0 



6. Change \i to a 
Ans. ' 

7. Change If to a 

Ans. 

8. Change -^^ to a 

An: 

9. Change {^^ to 
number. 

10. Change^ to a 



131 . Having become familiar with the method of 
Tulwar Fractions to Decimals, whenever fractions c 
pupil has t)niy to substitute for them their eq^uivalem 
values, and proceed as if they had been given in • 
To illustrate this remark, take the following 



riDBRAL HONir. 
QUESTIONS FOR rRACTICE. 



■ 1. There are 3 pieces of 
cloth, one coutaais %i yards, 
one 31, &nd the other Sj yda. 
how mauj yaids in die 
whole? 

^=3.>5 
■ 5ia=5.a5 

Ans. 13.50=>cl3i 

3. There are 4 boxes, each 
of which coQtaiiis 5| lb. of 
nifar; how many pounds in 
the whole? 

51—5.375. Ani.2I.Slb. 

3. A person fasTing 17^ 
tons of hny, sold 6|tonsi 
bow mvuih had he leB? 

Am. 10.985 tons. 



i. What is the product of 
34byjf a4-Hl.5=ja, Anfc 

5. In 26 n>da how many 
yards, 5^ yards being etpial 
to one rod? 

51=B=5.5, and S8X5.5— 154 
rods, Answer. 

6. In 154 yards how many 

•iV=154rdB. +5.6*28 
rods, Ans. 

7. What is the quotient of 
12by i? 

»^>^=12+=24, An». 



FEDERAL MONET. 

1^ Federal Money a the established currency of the 
United States. Its denomioatiotu are all in a decimal or 
ten-fold propoition, as exhibited in table I, page 3S. The 
dollar i* considered the taUl monev, and all the lower deno- 
minations are lesarded as decimal parts of a dollar. Thus 
(he dime is 1 tenfli, or 0.1 of a dollar, the cent 1 hundredth, 
or 0.01 of a dollar, and the mill 1 thousandth, or 0.001 of a 
dollar; and placing these togedier, doL d. c. ra. 

11. 11, 
They mi^t be read, one dollar, one dune, one cent and one 
mill, or, one dollar, eleven cents and one mill, or, one dollar, 
one hundred and eleven mills or thousandtlu. The place 
next to doUan, on the left, is eagles, and 11. roar be read, I 
eade and 1 dcdlar, or eleven doUan, Twenty-^ve eacles, 8 
doBats, 4 dimes, 6 cents and 3 miUs, may be written andread, 

. :^ or ^ i 



S-4i 
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18S»1SA. 



Hence any sum in Federal Homsf nmj ¥e legar^ed as a 
decimal) or mixed number, and inay Im managed in all re- 
fpects as such. Federal Momey is us^silly denoted by tbQ 
character, $, placed before the fi^ui^; and in reading it» 
dollars, cents and mills axe th0 Qnly denominations nsi^jr 
mentioned. 

ADDITION OP FEDERAL MONKV. 

13^ Bvxs. — The same as fbr the Addition ef Decimak^ 
CU8) 

QUESTIONS FOR PRACTICE. 



1. If I pay 4 doUam 62 
cents for a barrel of soap, 5 
dollars 28 cents for a barrel 
of flour, and 10 dollars 8 cts^ 
for a bairel of pork, wha»t do 
I give for the whole? 

4.62 

5.28 

10.08 



Ans. $}a98»l& dofiars 
and 98 cents. 

2. A owes B $78, C $46.27, 
D $l01i09, and E $28.16; 
what is the amount of th^ four 
debts? Ans. $253.52. 



3. F holds a note against G 
Ibr onariMiBdIred sercn dollars 
aadsis^ceatfl^eoeaganiAt H 
for fozty^ninci dollara serein 
teen cts. and one against K 
foff nine dollars nin«lyi»iiine 
QM^ vshu is the^amoumi of 
tiiie tfere^ ? Ans. $166.22, 

4. A ifi«Bt iKHigttt 2k yavds 
of broadcloth Ccar $15.50, 6 
yds. of lutestring for $5.25, 
7 yds. of cambric for $5.25, • 
and ^immings to the amount 
of $4.12; what was the a- 
n^ount of tbid purchase? 

Ans. $90.72. 



MULTIPLICATION OF FEDERAL MONEY. 1 

.134. RujLii. — The same aa for the Multiplication of Deci- 
mals.C122) 

QUESTIONS F0« PRilCTIGE. 



1. What wm 34 yards of 
clodi cost, at 37 cts. per yard? 
0,37 




$12.58 Ans. 

8. What win 156 yatda ci 

cktii cost, at $1 .67 P^y«"^* 
Ans. $26v.55l. 



3. if a man pmchase 4^ 
handkerchiefs at 62 cts. each, ' 
8 yards ribbon at 17 cts. per" 

'■ ysurd, and 5 yar^ of lace at 
44 cents per yard; what 
the whole amount ? 

Ana. $^. 

4. What win 47 poun 
coffee co8t» at 22 cents 
pound? Ans. $10. 

5. What cost 59 doze 
eggS) at 59 cents pei doz 



185, 186. 



t^DCRAt M<miET. 



95 



6. At 16 ^titr IL pound, 
what will 18 pounds otbtitter 
cost? what will 27 lb*, cost? 

7. What IB «ie wm of 126 
bushels of *ye, at 624 cents a 
bushel? Ans. #78,75. 

8. What cost 87 bushels of 
oats at 33 cts. per b^uiiel? at 
41 cents? at B7 cents? at 25i 
cents? 



9. If a person ^pend 6| 
centi a day, how machwm 
that be a year? 

Ans. fl^.8H. 

10. What cost 63 yards of 
calico, at a quarter oi a dollar 
a yard? Ans. $15.75. 

11. What cost 1758 poundi 
of tea at $1.15 per pound? 

Ans. $2021.70. 



SUBTRACTION OF FEDERAL MONEY. 

135. RuLs.— The same ad for the Subtraction of Deci^ 
mais.(124) 

QUESTIONS FOR PRACTICE. 



1. A man bought a pair of 
oxen for $76, and sold them 
a^ain for $81.75; how much 
did he gain? Ans. $5.75. 

2. Take 1 mill from $100, 
what remains? 

3. 1 bought 5i yds. of cloth 
at $5^ a yard, and paid six 5 
dollar bills; who must receive 
change, and how much? 

4. A man bought 100 lbs. 
of wool at 33 cents a pound, 
and sold the whole for $31,494 
how much did he lose ? 



5. A person having $200, 
loH 2 dimes of it; how much 
had he left? 

6. A person bought 24 yds. 
of cloth at $1.50 per yard, 
and «paid $26.55, how much 
remams unpaid? Ans. $9.45. 

7. I bought 6 yards of cloth 
at 76 cents a yard, and gave 
a 5 dollar bill; how much 
change must I receive? 

8. How much must b^ 
added to 83 cents to make it 

$5? 



DIVISION OF FEDERAL MONEY. 

136. Rule. — The same as for the Division of Decimfils. 
(128) 

QUESTIONS FOR PRACTICE. 



1. If 24 lb. of tea cost $7.92 
what is that a pound? 

Ans. $0.33. 

2. If 125 bushels of wheat 
cost $100.25, what is it a 
biishel? 

3. Six men, in companv, 
♦iqr 27 bush, of salt, at $1.67 



a bushel, what did each man 
pay, and what was each's 
share of the salt? 

Ans. $7^515, and his shaie 

4^ bush. 
4. If $1268 be divided e- 
qually among 15 men. what 
will each received 

Ans. $84.58^. 



«0 



MIBCELLAIfEOUi <iUESTI0N8. 



5. A man dies learing an 
estate of $35000; the demands 
against the estate are $1254. 
65; the remainder, after de- 
ducting a legacy of $3075, is 
divided ^qaally among his 6 
sons; what is each son's share ? 

Ans. $5111.725. 

6. If 12i acres of land cost 



$78, how mnch is that an 
acre? 

7. Divide $7 hetween 9 
men, what iseach man's share r 

Am. #0.777J. 

®' <^afWr=bow much? 

Ans. #0.006. 

9. WH^I^-^S^howmuch? 



MISCELLANEOUS QUESTIONS. 



1. From 2 take 0.16289. 

Ans. 1.83711. 

2. At 12:1 cents a pound, 
what will 87 lb. of batter cost? 

Ans. $10.87i. 

3. If a person spend $100 a 
year, how muchisthataday? 

Ans. $0,273. 

4. How much sugar at i2i 
cents a pound can be bought 
for $15.50? Ans. 124 lb. 

5. A owes 6 $15.58, and is 
to pay him in rye at 07 cents 
a bushel, how much rye will 
be required to pay the debt? 

Ans. 23.25 bu. 

6. If buttons be 9 cents a 
dozen, what are they a piece? 

Ans. $0.0075. 

7. The President of the U- 
nited States receives $25000 
a year; how much is that a 
day? Ans. $68,493. 

h. A man buys a chest of 
tea weighing 40 lb. for $35 ; 
at what price per pound must 
he sell it to gain $10 on the 
whole? Ans. $1.25. 

9. If 6a. make one dollar, 
bow many d^lars in 45f.? 



\ 



10. What is the quotient of 
2 miliionths diyided by 1 mil- 
lionth? 

Ans. 0.000000000002. 

11. What is the difference 
between 4 cts. and 7 mills 
and $10? Ans. $9.9S3. 

12. How many bushels of 
rye at 62 cts. a bushel, must 
be given for 8 yards of clotb 
worth $3.50 a yard? 

Ans. 45^} 
13. AvsoN Bower 

Bought of Russell Doum, 
84 yds. of Calico, at $^0.17 1.445 
64 yds. of Raize, at ^0.28 1.27 
13 lb. of Raisins, at ^0.14 1.82 

$4,535 
Received payment, 

Russell Down. 

14; Peter Dye& 

Bought of John Druggist y 
113 lb. Logwood, at $0.06^ . 
127 lb. Copperas, « 0.04 . . 
36 ox. Indigo, « 0.17 . . 

$15,155 

15. If I sell 169.8 lb. of 
butter for $23.26, what do I 
reoeive per pound? 

^ Ans. $0,136. ' 



FEDERAL HOKBT. 



1. Hdw bas the fDot Hnlly b 
dividedl 

2. What are the iacDnvenien 
ofdkeiediviiiionel 

_ 8. WliBt would be a mart ceo 

4.* Hnw might then diiiaiow 



ben, whiuh eiipreH parts in 

BiBnDer1(114} 

6. How are deciniHladistingii 
ed from inregerBl What Aie i 



lid vou write 12 Tec 
decimala a Id 



B. Have fignrrs in decimala i 
cbI ikIucI UpDD wfaal da«g il 

9. n'Int i« (lielawbyvhii^Iliey 
■■dimini.liT(U5) 



11. Do ciphers la the righl band 
of deciuiale filter Ibeirvaluel What 

12. What eOeci faaie ciphers dd 
Iheleftliandur decimals? Whvl 

13. Wbal are niunbcis made up 
of idleEers and decimals valled1(n4 

14. From what is the word dcri- 
■ibI derivedT A. Tram decimu,, 
<Leliu) Hhich signifi™ tenth. 

TS. WhM is ibe rule for the addi- 
lioB nf derimHlsl Wheca muBt the 
■ decimal point be placed! 



IS- WbM is the rule for the mul- 

liplication of decimaL.1 Wbal ihe 
rtjle kf potDtJugl 

17. What effect has nidUipli.!*- 
[lon by a decimall Explain by tK- 



I. Wha 



cimalfll For the divi- 
i> the mte for pointing 



20. What ia Id be done if then 

lient as the uujuber of decimuk re- 

''"21. When the decimal placee in 
the di»isor exceed those in the di- 
vidend, what i> to be donet 

22. When (here ii a remainder 
afier division, how do von procwdl 

23. What does a luW fraction 
denoteln^] Explain iy examjile. 

24. Hdw then oen you change a 
vulgar fraction to a decimaU 

25. What is Federal Monoy? 

26. Whai is Ibe Tablel Cp-38.] 

27. Which is-'-- -^- 



I. Hob 
nations be regarded'! txpl 
example; and also the d 
meihods of reading the s 



81. What i> ibe rule for t 
lilionofFederal Money!— f. 
iplicationV-for Subtractior 
)ivliion df Federal Honey! 






SECTION TV, 

COMPOUND, OR COMPLEX, NUMBERS. 

137. Numbers aie called Compound or Complex, whea 
liie-y lontuin iinits of diffeiect kinds, e; pounds, stulUngs, 
[jence and farthings; yeara, days, hours, nunutei antj sec- 
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ARITHMETICAL TABtEI. 
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1. TABLES OF COMPOXTND NUMBEK5. 

Money.* 

1. FEDERAL MONET. Denoted by $. 



,'10 mills, «. make 1 cent, eU 1 


mills 10 cents 1 dimesjdolls. 


eagle. 


10 cents " . 1 dime, d. 


100 10 


1 






10 dimes " 1 dollar, doL . 


1000 100 


10 


1 




10 dollars " 1 eagle, E, ' 


10000 1000^ 100' 10' 1 1 



II. ENGLISH MONEY. 



4 farthings, ^rs. make 1 penny, d, 
12 pence. • ** 1 shilling, t. 

20 shillings make 1 pound, /. or £,, 



are. 4 

48 

960 



pence 1 

12 

240 



sbill. pound. 



III. TIME,f 



€0 seconds, a, make 1 minute, m. 
60 minutes ' " 1 hour, hr. 
24 hours " 1 day, d. 

7 days ** 1 week, to. 

8654 d. or 865.25 d. or 

$65 da. 6 hra. 1 year, yr 



8.60 

8600 

86400 

604d(A) 

81557600 



m. 1 

60 

1440 

10089 



hrs. 

1 

24 

168 



ds. 

1 

7 



525960 8766,8654 



w. 

I 
52 



yr. 



I 



* The above denominations of Federal Money are authorized by the 
bwB of the United States, but in the transaction of business we seldom 
hear any of them.mentioned but dollars and cents. ^ 

A com is a piece of money stamped, and having a legal value. The 
coins of the United States are three of gold ; the eagle, half-eagle, and 
quarter-ea^le ; five of silver, the dollar, half-dollar, quarter-dollar, dime', 
and half-dtme; and two of copper, tlie ceikt and half-cent. Of the small 
foreign i oins current in the Unit^ States, the most common are the New- 
England four pence half penny f or New-York sixpence, worth 6| cents; 
and Uie New-England ninepence, or New-York shilling, worth 1%\ cents. 
The value of the several denominations of English money is different ia 
different places. A dollar is reckoned at 4«. 6a. in England, 5s. in Can- 
ada, 6f. m New-England, Virginia aud Kentucky, &. in New-York, 
Ohio and North-Carolina, 7s. 6d. in Pennsylvania, New-Jersey, Dela- 
ware and Maryland, and 4«. Sd. in South-Carolina and Georgia. 

t The year is commonly divided into 12 months, as ui tha feU^wing 
table, called Calendar months: 



No, Day a. 
January 1 81 
February 2 28 
March 3 31 



No.D, 

April 4 80 
May 5 81 
June 6 80 



No.D, 
July 7 81 
August 8 31 
Septembers SO 



No. Day9. 
October IQ 81 
Noveinber 11 80 
December 12 81 



Another day is added to February every -fourth year, making. 29 
in tliat month, and 366 in the year. Sudi years are calted Bissextile, 
Leap year. To know whether any year is a common or leap year, di/ 
it by 4; if nothing remain, it is leap year; but if 1, 2 or 8 remain, 
1st, 2d or 8d after leap year. The number of days in die several nn 
nay be called to mind by the foltowiag/verse: 
Thirty days bath September^ 
April, Jims and Nev«ndMr« 



ASITBMETICAL TiMtXM. 

Weights.* 
IV. TROY fVBmBT. 



24 8™i,«,pr,m>k,lp.nry weight, y«.l. 11 gr. Mjpwfjllo. 1 lb. 
20 penny WBighU " 1 dunce. oi. 480 20 1 
12 ounr« '■ 1 pound, a. II 6T60{ 240. 12| 1 


V. APOTHECARIESr WEIQHT. 


20 graim. ffr, mdia 1 terupk, M. . 
3 BnniplM " 1 dnun, dr. ! 
8dwH " lonace, o*. 

I80-™ ■• ipo^d. a: 


480 
6760 


241 8 

2S0l Be 


1 

12 


- 



An Ihe rest hava tfairW-on, > 

Excepting Febnuiy aMa, i 

Whi<^ faatb IweDtr-dgbe, wj more. 

Hath twenlr-ahiB one jew in lour. 
Ttwtrne sobr year coiuiala of 36S dayi, Sh. 4Sm. 57 1. or nearly to 
865i dajn. A comnion yew ii 86S daya, and one year ii added in Le«p 
yean \o Diakenp the Ion of ^ c^ a day in each of the three preceding 

Gan. TbiB method of reckoDiDg was ordered by Juliui CeBar,40 yean 
fgre the birth of Chrisl, and ■• called Ihe Julran account, or Old Stult 
But aa Ihe tiue year fell 11m. S a. abort of SeSjdayi, Ihe adjiti^^n nf a 
day every fourth year wai loo much by 44 m. 12 g. Thia ain.iunied lo 
one day in about ISO years. To correct thii error, Pope Cirpgary, in 
■ ■ ■ - ' ^ should be Btruck out of the caienilar, by rail. 

4, Bi 16 hundred, 20 hLmlred, 
d 24 hundred, ahunld be Leap yean, bul dial die centuries not dii iilbln 
4, as 17 hundred, 18 hnndred, and 19 hundred, ihould be cnmniun 
irs. This reckoning ia called the Gregorian or Nub Style. The New 
fh diSen now twelve days from the old eiyle. 



leSdiofOt 

that eaiih aucceeding lenloy, di 

' ' hunid be Leap 



, and these are the baau of the 






..wa« afterwardB Uioneht 
24 equal pans, gimealling 



«ighi. Ia 



cuitom at len^h cataJiliBhed tlw Atoirdupois, or CDroinon weighi, by 
wbicll all articles are now welnbed.wllh the forejoing e.ceptioM. Ayoir- 
dii|ioia H'eiaht ia about one sixlh part more than Troy veight. a pound of 
Ihe former beinr 7000 grains, ana of Iba latter S1S0 grama. <n buying 
and selling by ihe hundi^ weight, 28 pounds have been culled a quarter, 
and 112 pounds n ttat. but this practice of groiiing, as ii ia c^led, ia 



1 



4U 



▲RITHMXTICAL TABLE? 



U7. 



VI. AVOIRDUPOIS, or COJdIdOK H^EIQHT. 



16 dnnm make 1 ounce, oz» 


dr. 16 OS. 1 lbs. 


qn. 


[CWt. 


ton. 


16 QUDoei *< 1 pound, lb. 


256 16 


1 








SSpoondf ** 1 quarter, gr. 
4 quarters *' 1 Hundred, etot. 


7168 448 


28 


1 






28672 1792 
673440 35640 


112 


4 


1 




20 hundred " 1 ton, ton. 


2240 


80 


» 


1 



Measures.* 

Vn. LONG MEASURE. 



8 barley coma make 
12 inches « 

8 feet, «* 

bk yards, or 16i ft 
40 rods 

8 furlongs 

8 miles 
69 1-5 miles 
860 degrees 



M 
CC 
<C 
CC 



1 inch, 
1 foot, ft, 

1 yard, yd. 

1 rod, or pole, rd,i 
1 furlongs yi<«*. 
1 inile, ms. 

1 league, lea. 

1 degree, deg. 

1 circle of earth. 



in. 



12 ft. 
36 



198 

7920 

63360 



16i 

660 

5280 



yds. 
1 

220 
1760 



rds* 

1 

40 
320 



fiv. 



1 

6 



7.92 in. make I link, 

251i.lrod, 

4 rd. or 100 li. 1 chain, 

80 chains 1 mile. 




II 



I I 



) \ 



• The oriffinal standard of Englisli lon^ measure was a barley com 
taken from the middle of the ear, and well dried. Three of these in length 
were called an inch, and then the others as in the table. Long measure 
is employed for denoting the distance of places j and for measuring any 
tiling where length only is concerned. When measure is applied to sur- 
faces, where length and breadth are both concerned, it is called square 
measure. A square inch is a square measuring an inch on every side. 
The table of square measure is made from that of long measure by multi- 
plying the several numbers of the latter into themselves. Thus, 12 inches are 
a foot in length, a square foot then is a square which measures 1 foot, or 12 
inches, on every side, andcontains 12X12=144 square inches. 3 feet in 
kngth make a yard ; a square yard is a sc^uare.mcasuring 3 feet 
on each side : but such a ^uare contains (see figure) nine 
(3X3=9) squares measuring a foot on each side, or 9 square 
feet; and when we say that a surface contains so many square 
feet, or square yards, we mean that the surface is equal to 
mch a number of squares measuring a foot or a yard, on each side. . When 
measure is applied to solids which have lenjgth, breadth, and thickness, it 
b called solid or cubic measure. ^ A sohd inch is a body, or block. 

having six sides, each of which ia an inch 
square, and the number of inches in a solid 
foot is equal to the number of sacjn blocks 
that womd be required to make a pile a foot 
square and a foot high. Now it would 
require 144 blocks to cover a square foot 
one inch high. Hence to raise the pile 
twelve inches high would require twelve 
times 144=1728 blocks or inches. In like 
manner it would require 9 solid blocks, a 
foot each way, to cover a souare yard'to 
the height of oae foot, and 3 times 9«27, 
to raise it three feet, or make one solid 
ynrd. This will be obvious finom an insp^e- 



*•: 







I St incliM OM^ 1 nail, )m. I 
I 4 nsila " 1 quarter, gr. 

1 4 quarteri "■ 1 yard, yd. \ 



viiL ezoTB xjLieuax. 



IcUEnglieb, B.E. | 





IX. SQ.nARE MEASURE. 




144 incbea i>u>k« 
9 ten 

40 rod. 


1 aqpara fool, fi. 
l«,.y«;d, sA 

1 iq. rod, Td. 
Inwd, ro. 


iseswS lOewizH 

6271640! 435«e)4840 


rd. Iro. n,i. 
lflH_4| 1 


6MsCR< *' 


1 «q. mik, f». 


6400 cfaoiD. make i «i. mile, W. | 



X. SOLID, or CUBIC MEASVRE. 



It. Di«ke I fool, Jl. I 
" I yard, yd. Ij 
" 1 cord, tor. '] 

id limber, or 80 ft. of Im 



2S1184 1 126 



XI. IVmE MEASURE.* 



i'^"-" 


ke 1 pin.. pt. 
• Iquarl, ^, 


,r|-!j'-f'ir|i| 


i 




1 bHrrel, bar. 






3W>e1» 












29106' 1008 604126 4 2 1 




2pi^ ' 




eeSlZ 2Q16 1008 252! si 4 2 


1 



of llio diagram. The cord of wood i) 

IBS four fact in kungtb, four in breadth, 
-ighLfeet' 



•ulidfe .. . 

■jx inches in height, a f« 
g^tliB.iwo feet, fcc._ I 



d eicht feet 

id ono in heiBht=]( 
, . four In brendth, am 
that ■■, l-8th of a. cord is vdln) -one fuut 
.suring lande, roada, &c. the dlatiuicGi ai, 
iks. In ordinary tweineu, feDl and inc]»i 



diineiisiona in feet snd tenths ofa fool, iiutead ofindiei, and if all wouk 
do the iMHie, the; would find all their i^lculalioni inucb more simple am 
easv. iiy forty teetof round limber, in the table of solid nieasine, ii 
meanl *> ninch round limber, as will make furty feet aAer it is Bqiinr&i. 
• Four pounds Troy weight of wheat plhered from the miilHIe of :tm 



wheat gather 

Its fallon, and Ihii ivu 
all Eni;liali meaauies, both lir[uld uod ih?, nnd il 
le |ire?w:iL wine gallon. But in time it became ci 
- ■""-—" !~ jclliog cheap liquor*, and this "■-•—■ 



.rigi-,:.l 



ell <he heer m 


i'ture, which 


bear, about the 


*B".e prw 


miu.MO 




rdnpoi. di« 








made birgor I 


an the wine 






d,ll,A« 




















PThsn 


m uxasured ale and b^. 


andbydry™™-. 


reacsiDca 





AmiTBaanoAL tablbs. 



m; 



Xn. BEXH M MABURK. 

T pints, Jill, nike 1 qwirt, ^, 



4 quarts 
S6 gallons 
54 gallons 



M 



1 ffallon, foU I 
1 mrrel, bar, { 
1 bogsMadf AiM.! 



cubic TOiqt. liga!. 

mches 282] 4 1 
10162 144 8^ 
16228 216 64 






2 pints, pt«. maJk» 
4 quarts '* 

8 quarts 
4 pecks 
StMsheb 
4qqarters 



Xm. DRY :B!iEA8URE. 



« 
<c 

<c 



1 qnart, 

I gaUoB, 

1 peck, 
1 bushel, 
1 Quarter, 

1 cnaldroa, 



goL 

qr. 
eh. 



ia.67.2 
268.8 
687.6 

2150.4 



pt.l 

2 

8 

16 

64 



17288.2 612 



11^ 



4 
8 
82 
256 



1 
2 

8 
64 



1 

4 
82 



ifi 

3 



XIV. CmCULAR MEASURE,* 



I 



60 seconds, " make 1 miuute, ' 
60 minutes ** 1 degree, ^ 

80 degrees ** IngOt «• 

12 signs, or SeO^ *' 1 circle. 



"60 

8600 

108000 

1296000 



'1 

60 

1800 

21600 



o 



1 

80 
360 



s. 



1 
12 



\ 



XV. MISCELLANEOUS,^ 



12 things m^e 1 dozen, OozT 
12 dozen ** 1 gross. gB, 

12 gross *<. 1 great gross. 
20 things ** 1 score. ^ 
24 sheets of paper, 1 quire. 
20 quires make 1 ream. 



112 pounds 
10 tilings 
10 desms 
10 gross 

6 points 
12 lines 

4 inches 

6 feet 






«< 



1 quintal. 
1 desm. 
1 gross. 
1 great gross. 
1 nne. 
1 inch. 
1 hand. 
1 fathom. 



6 feet make 1 pace. 
BOOKS. 
When a sheet is folded into two 

leaves, it is called Folio • 
When folded into 4 leaves, it is 

called Quarto. - 
When folded into 8 leaves, it is 

called Octavo, 
When folded into 12, it is called 

XHiodecimOi or 12mp. 
When fokled into 18, it is called 

18mo. 
When folded into 24, it is called 

24s. 



kinds of dry goods, com, fiprain, salt, roots, fruit, &c. A standard bushel 
is 18| inches diameter and 8 inches deep. The statute bushel for measur- 
ing coal, ashes and lime, in Vermont, contains 88 quarts, or 256&6 cubic 
inches. 

* Every circle, without regard to its size, is supposed to be divided 
into 860 equal parts, cadlcd decrees, and these again to be subdivided into 
minutes and second^^- so that the absolute quantity expressed by any of 
these denominations must always depend upon the size of the circle. In 
this measure are reckoned latitude, longitude, the planetary motions, &c. 

t The habit of reckoning by the dozen is well adapted to tlje English 
method of reckoning money; articles which were 4s. a tbzen, being 4d. 
apiece, 7s. a doien, 7d. apiece. Ice. Points, lines and inches are used in 
measuring the length of clock pendulums. Hands are used in measuring 
the height of horses, and fathems m measuring deloths at sea. 
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1. HEDCCTION. 

139, Reduction n the method of chan^g numben lion 
one denomination to uiothei,withoutaltenng their T^ue. (40) 

I. In £4 Bi. Sd. dsfrt. bow maaj brtkhifl 

f . A r. ^' JCl^SOi- >>»n ve aO timea ai nun* riullirn 

A a K V' " ••*" ■" pomii wo tberefbre multiply ifie 
L," ^ " foaaiM br aO. and to (be prodiicl. Sth. join ibe 8*. 

^ making fti. Ttani bMMM lt.Bl2d. tbere are 12 

loreioaltii^ 



lOeid. 



Iiu tlie'N. ID tin 
■ — 1. Again, 

.._ , , ..joiniogdM 

pTodnet, BOd thni Sod £4 Ba. 1^. Sqr.s 
■u^Tbithinp. Tbii prooea ia called Reduction 
Dmntdhig, beeaiue >^ it Dunben of a higher dcDO- 
minalion an brought into a lower dBuamuu>ion. 



•.byia. J. „ __ 

prodpct, and ibn find £4 th. 5d.=1061d. 
ai rd.iw4qr. w« mukipl} lbs peno ~ 



4a4Tt|r. Ana. 
2. In 4247 brlbinga, how mtnj pomdil 

Z-1 " '""'y V™^ "> 434Tqr. aa then an (im» 4 in that 
iQ inni On- number. Wa (hanfbrs divide by 4, aod the quotient 
12^1061— 3qr. i, 1061 d. and Bqr.oTBi-. Theo.a. it tak« l3 peoCB 
onia I H_iti to maliela. there will he aBmanyibillingiKi there MO 
2:U)a I »— M. li^g, 13 i„ 1061=88.. 6d. Again, ai. S takee 20a. w 
„, e, make £1, ihera will be a> manr pounda u th^rTare 
*■* "■ limes 20 in 83..=£4 8a. Thu» we find 4Al7or.=. 
£4 8a. flj. 3qr, ~" . .. . _ 






esg ia callad iiaducMon Aictnding, becawe 
■ brought into a hiriier. Jlj these eianiplea 
n AsceDding and DeKBnding mutnally proia 

As a process aimflar to the above may be emplofed in Ike 
reiiutlion of time, weigbta and measure*, aa well as moneys, 
it may be staled in the foUowing general tenns: 

" ■ - " "" — RtDUCTloa AscaHDiKO, 



Rule.— Multiply the high- 
eaf denomination by that 
number which it takes of the 
nest lower to make one in 
the higher, adding the num- 
ber, if any, of the lower de- 
nomination; and so proceed 
to do, till it is brou^ aa low 
as the qtiettion reqitirea. 



Rdlb.— Divide the lowest 
denwnination by the nuaiber 
which it takes of that to malK 
one in the next higher deno- 
miuaCioa; and so continue to - 
do, till you have brought it 
into the denominatiott n- 
quired. 
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REDUCnON. 
QUE8TI0Z«Ii^ FOR PRACTICE. 

English Money. 



140. 



1. la £pb 4s. 6d. 2(ir.how 
many fart3linfrs ? 

2. In £1465 14s. 5d. how 
many farihin^s? 

3.* In |;47 43. how many 
ihi)lings f 

4. In ^9 guineas, at 288. 
ho" '^any farthings? 

5. i a 40 gnineasliow maxty 



pounds ? 



ti 



1. in 6^6l8qr. hc^w many 
pounds? 

2. In l4070S2:|r. how many 
pounds? 

8. fn 286s. how many dol- 
lais? 

4^ In 38976qr. how many 
gij^eafr? 

&. In £56 how many gui- 
neas.^ 



iHie. 



1. In 4d. 22h. 4m. 20b. how 
many seconds? . 

2. How many minutes in a 
year? 

3. How m^ny heius in a 
cen'ury? 

I'roy Weight. 



1. in 425060b. how many 
days? 

2. In 525960m. how many 
year»? 

8. In 876600h. how many 
centuries? 



1. In 131h. how many 
grains? 

2. In 'irJlb. 6oz. lOpwt.how 
many grains? 



1. In 74880grs. how many 
pounds ? 

2. In 129840gr. how many 
pounds? 



Avoirdupois Weight. 



1. In 4 tons how many 
ounces ? 

2. In 7cwt. Sqr. how many 
drams? 

3. . In 1961b. how many 
otuices? 



1 . ^n 26 rods how many 

yards ? 

26 As 6i yds. make 1 rod, 

5 ^ <^ 5.5 we multiply the rods by 

5i. To render the muf- 

1(60 tiplication by | more 

130 Ofl«y> we reduce it to 

-^ — decimals,(130;andthen 

U3.0yd. pr >cecd as in decimab. 

(122) 



1. In 1433600Z. how many 
pounds? 

2. In 222208 drams, how 
many cwt. ? 

3. In 31360Z. how, many 
pounds? 

Long Measure. 

1. In 143 yards how many 

rods? 

Here we reduce | 

5.5)143.0(26rd. to a decimal, ap be- 

110 fore, aod divide hs 

— indeciraals,(l28). 

330 Whenever a fra<y 

890 . tii>a occurs, it may 

•— be cbaugea. to a 

decimal, a&d uMd 

•a wach. 



19»,140. 



REDUCTION. 
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S. In 3 miles how many 
feet? 

2. In 47 m. 5 fu. 16 rd. 12ft. 
6 in. iiow many inches ? 

4. How many inches round 
the earth .^ 



2. In 15840 ft. hoiw»many 
miles ? 

S. In 8020998 in. how ma- 
ny miles? 

4. In 1573424320 in. how 
many degrees? 



Cloth Measure. 



1. In 59 yds. how many 
i>ails? 

3. In 362 E. E. d qr. how 
iitaay nails?. 

3. In 576 E.F. how many 
quarters? 

Square Measure 

1 . In 1 500 acres how many 
iK>ds? 

2. In a township 6 miles 
square, how many acres? 

3. In 24 square yards, how 
nany inches? 



1. In 944 nails how many 
yards? 

2. In 7248 nails how many 
E. ells? 

3. In 1728 qr. how many 
P. ells? 



1. How many inches in 2 
cords of wood? 

2. How many inches in 27 
solid yards? 

Wine Measure. 

1. In 178 hhd. how many 
pints? 

2. In 5 pipes how many 
rUIs? 



U In 24000 rd. how many 
acres? 

2. In 23040 acres how ma- 
ny miles ? 

3. In 31 104 in. how many 
square yards? . 

Solid Measure. 

1. How many coids m 
442366 solid inches? 

2. In 1259712 in. how 
many yards? 



1. In 8 harrels how many 
pints? 

2. In 14 hhd. how many 
quarts? 

Dry Measure. 



1. In 897 12 pt how many 
hogsheads? 

2. In 20160 gills how many 
pipes? 

Beer Measure. 

1. In2304pts. how many 



barrels? 

2. In 3024 qts. how many 
hogsheads? 



1. In 9 quarters how many 
pints? 

2. Reduce 36 bu. 2 pk. 6 qu. 
i vi. to pints. 



1. In 4608 pts. how many 
quarters? 

2. Reduce 2349 pints to 
bushels 
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BEPUCTION. 

Cireuiar Measure. 



141. 141. 



1. In 6 Bigng how many 
minutes? 

«. In 4T* 2«' 16" how many 
seconds ? 



1. How many signs in 
10800 minutes? 

2. In 170595'' how many 
degrees' 



REDUCTION OF DECIMALS. 



141. 1. Beduee 4 ounces 
to'the decimal of a pound. 

4oz.=-^ lb. As 1 lb. IS 
16)4.0(^ 16 oz. 4 oz. are 
35^ -^ of a pound, 

and -^ reduced 
to a decimal, 
(130) is .25 of a 
pound. 



80 
80 



Si. Reduce 3 inches to the 
decimal of a yard. 
12)3.0{.25^ 3 inches=Tft^ of 
24 



a foot, and. -^ 

=0.26 ft. and 0.>6 
ft. are reduced to 
yards by dividing 
them by 3, (140). 
The 81^ 4~ (denotes 
n AQ qo I ^^ more decimal 
U,Uoa«>-t- figures may be had 

Ans. bv adding more ci- 
phers. 



60 
3)0.2500 



3. Reduce Shouisl^min. 
to tiie diBcimal of a day. 
60)24. 24m.=|*h.=0.4h. 

then 8h. 24m.==8.4h. 

24)8^ and 8.4h.:=j|^.= 

^j^35^^0.35ofaday. 



149. i. How many ounces 
axe 6.25 of a pound? 

Pounds are reduced to 

.25 ooDces by multiplication, 

16 (189) and .251b. multi- 

— plied by 16, the ounces 

160 in a pound, the i»t>duct 

25 (122) is 4 ounces. 

OB. 4.00 

3. How many inches axe 

0.0833+of a yd 

Yards are reduced to feet 

0.0883 by multiplying, them by 8, 

8 and feet to inches by mul- 

tiplying by 12, (189.) 

0.2499 Here it will be seen, by 

12 comparing' this with the^ 

■ example ^t the left hand, 

2.9988 that^thereis a loss of 12 

ten thousandths of an inch, 

on account of the decimal being in« 

complete. 

8. In 6.35 of a day, how 
many hours and minutes? 

85 "^^ reduce days to 
hours, we multiply 
by 24, and the pro* 
duct is 8.4 h. and 
.4 multiplied by 60 

Sives 24 minutes; 
len 0.36d.»8h. 
24min. 



24 

140 

70 



h. 8.40 
60 



m. 24.00 



The above methods of changing decimals to integers of a difi^rent de- 
■eoUMtioB, and the referse, are called the Reduction of Decimals 



141,144,145. 

143, To reduee 
tmmbtrt to deeimaU of Iht 
A^A«al daiomination. 

Rule. — Divide the loweit 
deDomination (annexine one 
oi more ciphei, as shdl be 
foond nccesBBTj) bj the num- 
bei which it takes of that ta 
malce one of the next higher 
denommation ,( 1 26) and write 
the quotient aa a decimal of 
tixa higher; divide thk higher 
denomination by the numbei 
which it takes to make one 
■till higher, and so condnae 
to do till it u brought to the 
decimal lequiied. 



ynoN *7 

Ut. Tojmdthetahuofa 
decimal in mtegeri of a loittr 
dtnofoination. 

RcLE. — Multiply the ded- 
mal by that numoer which it 
takes of the next lower deno- 
mination to make one of the 
denomination in which the 
decimal ia given, and point 
off as in the multiplication of 
decimals, (132) Multiply the 
decimal part of the product 
by the number it takes of the 
next lower denomination to 
make one of that, and so on; 
the several numbers at the leit 
of the decimals will be the 



QUESTIONS FOR PRACTICE. 

Reduce 0.5303 rod to 



'' 1. Reduce 3 yard«, 'i feet, 
and 9 inches to the decimal 

13)9.00(0.75 ft. 

' 3)2.75(0.9166 yd. 

5.5)3.9166(0.5303 rd. Ana. 
S. Reduce lOg. 3d. to the 
decimil of a pound. 

3d.=-A«.=0.25B. tmd 
_ WSt5a.= 'i^''l.=fi.5125l. 

3. Reduce 3qra. to Ae de- 
cimal of a (hilling. 

4. Reduce 13s. 9d. 3qr. to 
die dedmal of a pound. 

145. In computing interest, it is CMnmonto consideitt 
days one month, and 13 monthi t jeai. 

Reduce 8 months SI days I Reduce Q.73S reai tD 
to (h« dedmal of a year. I E&onths and days. 
aid.-=^m.==0.7m. andSm. 1 0.735X12— ^''jao. aad 
Si«4j;,.A.73S;yr. Au. I 0.8X30— 31d. ^. 



yards, feet and inches. 

0.5303X5.5=9.91665yd. 

0.91665X3=a.74995ft. 

0.74y95XI2=8.9994in or 
2yds. 2ft. itin. nearly. An*. 



4. What is die rahw of 
0.640635J. in integen? 



COMPOinVD R0HBER8. 



146,147,149. 



8. ADDITION. 

14G. 1. A person gave £2 178. and 8d. for a load of hay, £1 6«. dd. 

lor 5 bashels of wheat, and 10b. 4d. for a load of wood; what did the 

whole eO0t1 ., , ,, 

At we may very cwMathr add pence to pence, akilKags 
to shillings, &c. we write down the niraibers so that peace 
shall stand under pence, shillings under shillings, and so 
on. We tJien add the pence, and find their sum to be 
16d. but as 12d.=ls. 15= Is. 3d. We therefore write 
down 3d. under the column of pence, and reserve the Is. 
to be ioiaed with the vhillingB. We now add togetl^er 
the shilUngB, which, with the Is. reserved, amoaot to SSg. 
=£1 13s. we therefore write .13s. under the column of. 



/. 8. d. 
2 17 8 
15 8 
10 4 

4 13 8 Ans. 



4 18 8 proof. 

abillings, and reserve the £1 to be joined with the pounds. Lastly, wc 
add the pounds, and joining tlie £I rose* vcd, write the amount, £4, un- 
der the column of pounds ; and thus we find the whole cost to be £4 13s. 
3d. The above process » called Compeund Addition. 

COMPOUND ADDITION 

147. Is the uniting together of several compound numben 
into one 8um«(48) v 

RULE ^ 

148. Place the numbers to be added so that those of the 
same denomination may stand directly under each other. 

Add the numbers of the lowest denomination, and carry 
for that number which it takes of that denomination to make 
1 of the next higher, writing the excess, if any, at the foot 
of the column. Proceed with each denomination in the same 
way, till you arrive at the last, whose amount is to be set 
down as m Simple Addition. 

PROOF.T-The same as in Simple Addition. 

QUESTIONS FO& PRACTICE. 



ENGLlgH MONEY. 



TROY WEIGHT. 



£ e. 

47 7 

8 9 

15 13 


d. qr. • 

6 a 

4 3 

9 1 


£ s. d. 
48 Id 101 
13 16 4i 
19 6i 


lb. oz, pwt. g}\ 
17 3 15 15 
13 2 19 16 
Ifi « 10 « 


*OII 

oz. 

8 

7 
13 


lb, oa. pwt. jrr. 
14 10 18 20 
13 TO 17 
27 10 4 .?3 








Bk). w. 
8 8 
8 1 
6 


TIME 

d. h. ni. 
3 2S « 
6 15 10 
• 19 57 


• 

yr. d. h. m. 

6 320 21 17 
17 100 7 49 

4 2i8 22 85 


• 

AVOfRDUr 

T.cwt. qr. lb. 
2 16 1* 15 
2 12 2 W 
17 3 5 1 


3 WEIGHT. 

lb. ox, di*. 

15 15 }« 
8 12 18 
4 10 11 










m. 



COMPOUND NUMBSBS- 
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LONG MEASURE. 

mi. fii, rd. ft. in. deg. mi. fu. rd. 

37 3 14 12 7 168 67 7 26 

18 7 36 9 4 124 63 G 14 

S3 6 12 14 9 101 40 a 34 



CLOTH MEASURE. 



yd. qr. na. 

3^ ^ 2 

112 2 3 

210 1 2 



E. E. or. nsu 

18 4 2 

26 2 3 

10 3 2 



SQUARE MEASURE. 



acr. roo. rds. 

66 3 37 

39- 2 28 

76 1 18 



rd^ ft. in. 

36 179 137 

19 236 63 

12 111 141 



SOLID MEASURE. 



cor. ft. in. 

18 120 1016 

24 80 169 

40 116 1000 



WINE MEASURE. 

hhd. eal. qt. t. p. hbd. eal. qt 
39 62 3 4 1 1 lr7 1 



16 27 1 
36 16 2 



6 
3 1 



I 41 
19 



BEER MEASURE. 



ba. «d. at. 

4 13 2 
3 29 



hfid. gaL qt pt. 

49 40 1 

76 38 3 

93 17 1 



DRY MEASURE. 



. bu. pk. qt. bu. pk. qt. pt. 
~ ' 36 7 1 



or. DU. pK. at 

4 6 3 7 
16 4 2 6 



18 3 
10 1 4 1 



CIRCULAR MEASURE. 



yd. 


ft. 


in. 





/ 


II 


8. 





/ 


M 


79 


22 


1412 


26 


17 


18 


2 


10 


45 


SO 


43 


17 


687 


17 


49 


66 


4 


16 


40 


19 


17 





249 


12 


36 


24 


3 


24 


26 


10 



If a man purchase a yoke of 
oxen for £15 5s. 8d., four cows 
for '£20 10s. 6d., and a horse 
for £26; what did they all 
cost? Ans. £61, 16s. 2d. 

The floors of 4 rooms in a 
certain house cover 5rd. 24in. 
of land ; the remaining room 
Ird. 1yd. IfL; and the walls 
and chimney cover 2rd. llin. ; 
how much land does the whole 
hesse occupy ? 

Ans. 8rd. 1yd. 1ft 35in. 
5 



A certain field has four sides, 
whose lengths are as follows : 
4ch. 271in. 5ch. 191in. 4ch. 
501m. and 6ch. 41in.; what is 
the distance round it .' 

Ans. 20 ch. 

What is the weight of 3hhd. 
of sugar, the first weiffhing 
lOcwt 201b.; the 2d, 9cwt. 
Iqr. 15oz. ; and the 3d, llcwt. 
151b. 14dr. ? 

Ans. 1 ton, 10 cwt 2 qr. 7 lb, 
15 fsu tk^« 
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SUBTRACTIOIT. 



148,U0, Ul. 



149. 1. A person bous[ht a cow for £3 Ts. 68., and sold it for £4 12a* 

Sd., how much did he gain ? 

We write the les* iiumba: under the greater, so that 
pence shaU £tand under pe&ce, shillings under shS- 
lings, and pounds under pounds ; we then begin ai 
the right -hand, but as we cannot take €d. from 8d., 
we borrow fix)ni the 12s. ls.r=:12d.. which we jom with 
the Sd., making 15d., and then 6a. iix>Di 15d. leaves 
9d., which we write under the pence. We now pro- 
ceed to the shillings, but as we have borrowed Is. nosa 
12s. we call the 12s. Us., and 7s. iirom Us. leaves 4s., 

and lastly, £3 from £4 leaves £1. Thus we find that he gained £l 48. 9d. 

The above, process is called Compound Subtraction. 



£ 
4 
3 



8. d. 

12 3 

7 6 



Gain 1 .4 9 
Proof 4 12 3 



COMPOUND SUBTRACTION 

150. Is the taking of one compound number from another, so 
as to find the difference between them. (42) 

RULE. 

151. Write the less number under the greater, so that the 
parts which are of the same name may stand directly nader 
each other. 

Begin with the lowest denomination, and take the number in 
the lower line from the one standing over: proceed in the same 
way with all the denominations. 

Should the number in the upper line be less than the one 
standing under it, suppose as many units to be added to the 
upper number as will make a unit of the next higher denomina- 
tion, remembering to diminish the number in the next place in 
the upper line by 1. 

Proof. — ^The same as in Simple Subtraction. 

QUESTIONS FOR PRACTICE. 



ENGLISH MONEY. 

£ s. d. £ s. d. qr. 

Borr. 149 10 8 791 9 8 1 

Paid 86 12 4 197 16 4 2 



Due 62 18 4 



TIME. 

d. h. m. s. 
17 13 27 19 
12 16 41 35 



yr. d. . h» m. 

12 123 17 4 

4 204 16 12 



TROY WEIGHT. 

lb. oz. pwt. fff. lb. oz. pwt. ffr. 

-- ^- 27 8 12 10 



440 5 15 20 
• 60 8 19 12 



19 4 16 19 



AVOIRDUPOIS ^VEIGHT. 

lb. oz. dr. to. cwt. qr. lb. oz. dr. 
84 10 8 9 11 3 19 4 11 
76 14 9 3 12 1 20 9 7 



tfl,U$. 



COJfPOUlfD K17MBE&8. 



M 



LONG MEASURE. 

^. ft. IB. der. mi. fur. rd. ft. in. 
S52 10 %4032287 
16 1 11 17 46 1 87 9 3 



A man sold a piece of land 
for £735 lie. 6d., and, receiv- 
ed at one time £195 Ids. lid., 
and at another, £61 5b. ; how 
much remains due ? 

Ans. £478 12s. 7d. 



WINE MEASURE. 

gal. qt. pt. «. hM. fjri. qt pi. 
48 1 1 68 86 3 1 
S4310 £9«K31 









19 


CLOTH MEASURE. 

or. na* E. E. qr. 
I 2 432 3 
13 177 3 


na. 

1 


ba. 
27 
19 


BEER BIEASURE. 

'gal. qt. hjid. gal. qt. pt. 
17 1 120 63 
13 3 60 47 1 1 




\ 


acr. 
29 
1^4 


SQUARE MEASURE. 

ro. rd. ft. rd. ft, 
3 10 ld6 25 28 
3 25 158 19 105 


m. 

110 

101 


bu. 

11 

6 


DRY BIEASURE. 

pk. qt. pt. qr. bu. pk. qt. pt. 
10 1 6 6 2^^ 
17 4 6 3 5 1 






cor. 
264 
146 


SOLID MEASURE. 

ft. in. yds, ft. 
105 1101 79 22 
115 1640 22 25 


in. 

927 

1525 


o 

120 
80 


CIRCULAR MEASURE. 

/ // ». o / 

45 33 4 14 16 
51 . 48 18 44 







A person, having 624 ytirds 
dqrs. of clotii, sold at one time, 
247yd8. 2qrs., and at another, 
114yds. Iqr. ; how much has 
he left .9 Ans. 263 yds. 



152. In computing interest, the month is commonly reckoned 
3Q days, and the year 12 months. (145)^ In working the folio w- 
mg questions, in place of the months, write the numbers of the 
months. (137) >, ^ 



A note was on interest from 
Dec. 29,. 1625, till June 22, 
1828 ; whit was the length of 
timeE 

years, mo. days. 
1828 5 & 
1825 11 29 



2 5 23 Ans. 



How lon^ was that note on 
interest, which was given, 1826, 
January 3^ and paid August 1, 
of the same year? 

Ans.^aa.98d. 

How^ long from 1822^ April 
21, to 1826, March 15? a 
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MULTIPLICATION AND DIVISION. 



153, 154. 






Dt Jllttltftilitatfon atdf "BMmon. 



1 63. 1. What will 61b. of coflfee 
cost at Is. 6d. 3qr. pQT pound ? 

The cost of 61b. is 



8. 

1 



d. 

6 



f 

6 



Ads. 9 4 2 



8. 

17 



d. 

9 

47 



evidently 6 times 
the cost of lib. ; we 
therefore multijdy 
the price of lib. by 
6 ; tnus, 6 times 3qrs. 
are lSqr.:zA^. 2qr., 
of which we write down the 2qr.. 
and reserve the 4d. to be jomeo 
with the pence. We then say 6 
times 6d. are 36d., and 4d. reserved 
are 40dc=3s. 4d., of which we write 
down the 4d.. and rc>serve the 3s. to 
be joined witn the shillmgB. Last^, 
we say 6 times Is. are os., and Sb. 
reserved are 9s., which we write 
down, and the wm is done. 

2. What will 47 yards of doth 
cost at 178. 9d. per yardt 

We first multiply 
9d. by 47, and di- 
viding the mvKluct 
423d. by 12, find 
35s. 3d. to be the 
cost of 47yd. at 9d. 
Affain we multiply 
ifa. by 47, and 
write the partial 
pnxhicts, which 
are shiilings, under 
the 35s. These ad- 
ded tocethor make 
A. £^l 14s. 3d. 834«., which divid- 
ed by 20, give J^l 
14s., and brin^mg down the 3d., we 
have £41 14s. 3d. for the whole cost. 
This method vrill prevent the neces- 
sity of dividing this rule into a varie- 
ty of cases. 

By comparing the correspondb^ 
examples m the two columns, it 
Will be seen that they mutually 
prove each other, and this arran^- 
ment prevents the necessity of m- 
sening the* answers under the ques- 
tions, they bein^ found in the adja- 
eeot questions. 



12)423d. 

356. 3d. 
119 
68 

2|0)83|4s. 



164. 1. If^lb. of <4»ee cost 9s. 

4d. 2qr., how much is that per lb. 1 

If we divide 4he 

8. d. qr. price of 61b. into 6 

6)9 4 2(ls. equal parts, one of 

6 those parts must be 

'— the price of lib. I'd 

3 do tnis we first seek 
12 how many times 6 in 
^ 9s., and write Is. ftn: 

6)40(6d. the quotient. We 

36 then multiply and 

— • subtract as m Simple 

4 Division. We then 
4 multiply the remain- 

— .der, 3ft., by 12, adding 

6)18(3qr. the 4d. (139), and di- 

18 vide the sum 40d. by 

«-« 6, whSdh gives 6d. f<»' 

a quotient, and 4d. 
remadn, which reduced to farthinjgis, 
and the 2qrs. added, make'18<^. 
These divided by 6, give 3qrs. for 
the Quotient. Thus we find the price 
of liD. to be Is. 6d. 3cnrs. 

2. If 47 yards of cloth cost £41 
14s. 3d., what is that per yard ? 

Here we divide 
£ s. d. the whole price by 

47)41 14 3{£0 the whole quantity, 



20 

^ 47)834s.(17s. 
47 

329 

"iT 

12 

73 
35 

433 



as before. As 47 
is not contained ini 
the pounds, we 
f^ace a cipner in 
Uie quotient and 
reduce the pounds 
to shiU^DgSt adding 
the 14s. Dividimr 
8348. b^ 47,^ 
get 17a. m the quo- 
tient. The remain- 
der, 36s., redttc- 
ed to pence, and 
the 3d. added, give 
423d.,* which di. 
vided by 47, give 
9d. in the (motie^t. 
Thus we find the 
price of oAe yard 
to be 178. 9. 
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COMPOUND MULTIPUCA- 
TION ' 

155. Is the method of find- 
ing the Afiaoont of a corapoand 
number by repeating it a pro- 
posed number of times (43). 

RULE. 

157. Write the multiplier 

iOnder the lowest denomination 

yNibf the multiplicand. Reserve 

nun each product as many 

nits as may be had of the 

ext higher denomination, and 

ij inrite down the excess, adding 

she number reserved to the 

next product 

^ Note. This rule is susceptible 
of the same contractions as Simple 
MultipHcation. 






COMPOUND DIVISION 
156. Is the method of sepa^ 
rating a compound number in-* 
to any proposed number of 
equal parts (44). 

158« Write the numbers as 
in Simple Division, and divide 
the several terms of the divi- 
dend successively by the divi- 
sor. Should the fint tenn of ' 
the dividend be less than the 
divisor, reduce it to the next 
lower denomination, adding the 
number of the lower denomi- 
nation. Do the sune with the 
several remainders. 

Note. — ^This rule is susceptible 
of the same contractions as Smiple 
Division. 



UUESTIONS FOR PRACTICE. 



3. What will 6 cows cost at 
£4 68. 8d. apiece ? 

4. What will 9cwt of cheese 
cost at £1 lis. 5d. per cwt ? 

5. What will 28 yards of 
broadcloth cost at 19s. 4d. per 
yard ? 

6. What will 96 quarters of 
lye cost at £1 3s. 4d. a qr. ? 

7. What will 47 yards of 
cloth cost at 17s. 9d. a yard ? 

8. How many ^ards in 17 
pieces, each containing 29yds. 
dqrs..P 

9. What wiir94 pah- of 
stockings cost at 12s. 2d. a 
pair? 

10. What wiU 512 bushels 
of wheat cost at 5s. lOd. a 
l^ushel ? 

Ih If a span of horses eat 2 
bu. 3 pks. of oats in qne week, 
how many will they eat in 25 
weeks? 

5* 



a If 6 cows cost £26, how 
much is that apiece ? 

4. If 9cwt of cheese cost 
£14 2s.' 9d. how much is that 
per cwt ? 

5. If 28yds. of broadcloth 
cost £27 Is. 4d. what is that a 
yard? 

6. If 96qre of lye cost £112, 
how much is Jiat a qr. ? 

7. If 47yds. of cloth cost 
£41 148. 3d. what is that a 
yard? 

8. In505 yd. 3qr. how many 
pieces of 29yd. 3qr. each? 

9. If 94 pair of stockings 
cost £57 3s. 8d. what is that a 
pair? 

10. If 512 bushels of wheat 
cost £149 6s. 8d. what is that 
a bushel ? 

11. If a span of horses eat 
68bu. 3pk. of oata isx^^^^^ou, 
bow iwaOEiSa^^^^^'^'^ . 
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159. 1. How many seconds 
II ^ rears of 365d. 6h. each? 

Ans. 883&12800. 

2. How many seconds from 
the birth of Christ to the end 
of the year 1824, allowing 
d65d. 5h. 48m. 578. to a year ? 

Ans. 57559653088. 

3. How many seconds in 8s. 
1^ 14' 26" ? Ans. 908066. 

4. How many inches from 
Montpelier to Burlington, it 
being 38 miles ? 

Ans. 3407680. 

160. 5. Three men carried 
in 91bu. of potatoes in baskets ; 
one carried Ibu. 2pk. one Ibu. 
and the other 3pk. at a time, 
and they all went an eq^al 
number of times; how many 
times did they go ? 

1 bu. 2pk.=i6pk. As the3r alto- 

1 bu. = 4 gether carried 13 

3pk.=:::3 pks. each time, 

— they evidently 

13pk. went as many 

91 times as there are 

4 times 13 (in 91bu. 

— — after being- re- 

13)364(28 times duced to pecks, 

^26 i. e.) in 3&4pk!i., 

— 'which we find by 

104 dividing, to be 28 

104 times. Hence 

When it is required to find 
^ow many times several quan- 
tities, taken one of each at a 
time, may be had in a given 
quantity ; 

Rule. — Reduce' the given 
quantity to tlie lowest denom- 
ination mo^tioned lor a divi- 
dBiid; reduce mie of each of 
:iie .other quantities mention- 



ed to the same denominalioa, 
and add them together for a 
divisor — ^the quotient will be 
the number of times required. 

6. In £33, how many guin- 
eas, pounds, dollars and shil- 
lings, of each an equal num- 
ber? Ans. 12. 

7. A person wishes to draw 
off a hogshead of wine into 
gallon bottles, two quart, quart 
and pint bottles, of each an 
equal number ; hsffr many must 
he have ? 

Ans. 33 bottles of each kind, 
and 9pts. over. 

8. If 4 men spend each 149. 
Id. at a tavern, what is the 
whole bill ? Ans. £2 16s. 4d. 

9. What will be the weight 
of 12 silver cups, each weigh- 
ing lib. loz. Ipwt 20 grains ? 

10. What will 700 bushels 
of potatoes cost, at Is. 3d. a 
bushel? Ans. £43158. 

11. How much wood in 27 
loads, each containing .1 cord 
18ft. ? Ans. 30cor. 102ft. 

12. If 4 men spend at a tav- 
ern £2 16s. 4d., what must 
each pay ? 

13. If 12 silver cups weiffh 
131b. loz. lOpwt, what is the 
weight of each cup ? 

14. I(^OObu.ofpotatoe^cost 
£43 15s. what is that a bush- 
el? 

15. If 27 loads contain 30 
cor. 102ft. of wood, how much 
in each load ? 

16. If a person travel 32rd. 
12ft. 3^in. in a minute, hoir 

far would he go, at that rate» 
in 2 hours ? 
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17. If a man drink a pint of 
rum a day, how much will he 
drink in a year ? 

Ans. 45gaL 3qt. Ipt. 

18. How many barley corns 
Will reach round the world, 
supposing it to be 25020 
miles ? Ans. 4755801600. 

19. Divide $120 among 4 
men, so that the shares shall^ 
be to one another- as lyJlfSfi, 

Ans. 12, 24, 36, 48. 

20. How many steps of 2 
feet 6 inches, must a man take 
in going &om Burliuj^ton to 
Boston, it being 190 mues ? 

, Ans. 401280 steps. 

21. If a person travel 12mi. 
28rd. in 2 hours, how 4ar does 
he go in a minute ? 

^. How many lots, each 
containing three quarters of 
an acre, are. there in a square 
mile? 

Ans. 853 lots, and 40 rods 
over. 

23. If a vintner be desirous 
to draw off a pipe of wine into 
bottles containing pints, quarts, 
and 2 quarts, of each an equal 
number, how many must he 
have ? .Ans. 144 of each. 

24. There are three fields, 
one containing 7 acres, anoth- 
er 10 acres, and the other 12 
acres and 1 rood ; how many 
shares of 76 rods each are 
contained in the whole ? 

Ans. 61 shares and 44 rods 

25. In 172 moidores at 366. 
each, how many eagles, dol- 
lars and nine-pences, of each 
an ^quai number ? 

Ans. 92 of each, and 68 
nine -ponces over. 



26. In 470 boxes of sufifar, 
each^261b., how many cwt ? 

Ans. 109cwt. Oqrs. 121b. 

27. If cigars cost one and a 
half cent each, and a person 
smoke 3 cigars per day, how 
much will it cost him for cigars 
during the months of January, 
February and'HSIarch, in a 
.Gommohyear? 

Ans. 405 cents, or $4 5 cts. 

28. What is the difference 
between six dozen dozen and 
half a dozen dozen? 

Ans. 792. 

29. What is the difference 
betwe fiftj ialf a solid foot and a 
solid MFfoot? 

Ans. 648 inches. 

30. A note was on interest 
from Mafch 20, 1819, tiU Jan. 
26, 1824 ; what was the length 
of time ? 

Ans. 4yr. lOmo. 6d, 

31. Divide £7 among 8 men 
— give A. 8d. more man B., 
and B, 8d. more than C. &/C. ; 
what does H. receive ? 

Ans. 15s. 2d. H's share. 

32. A horse is valued by A 
at $60, by B at $69 50, and 
by C at $72 25; what is the 
average judgment ? 

A. 1 $60 

B. 1 69 50 The average in this 

C. 1 72 25 case is evidently 
— ' found by dividing tfa!e 

3)201 76 sum or the several 

judgments by the 

Ans. ^67 25 number of appraisers. 

33. M, N, O, and P apprais- 
ed a ship as follows, viz. M at 
$6700, N at $9000, Oat $8750 
and P at $7380; what is thi» 
arerage judgment ? 
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34. In 5599000 cubic inches, 
hoir many c<Mrds of wood? < 

Ans. 25 cords. 

35). A and B wishing to swap 
horses, and disagreeing as to 
tiie conations, referred the 
matter to three dimnterested 
persons, X, Y, and Z, whose 
judgmentB were as follows, viz., 
A said A should pay B $6, and 
Y said A should pay B $6; but 
Z said B should pay A $5; 
what is the average judgment? 
Ans. A must pay B $3. 

k o In the exchange of 
IT 1 vn «a articles, where the 

z 1 6 ^^^jmgst^y T 

one na^WtSt equal- 
D^r « R lii i^y between ibem. 

14 B ®°^ P^ ^ ^ 

K A Other, subtract one 

^^ side from the other, 

«\u/<i Ana and divide the re- 
3)y(3Ans. maiuderbythenom- 

ber of referees for the average judg- 
ment. 

36. C and D, wishing to swap 
farms, referred the subject to 
O, P, Q, and R, and agreed to 
abide their judgment, which 
was as follows, viz. O said C 
should pay D $70 ; P said C 



should pay D $100; and Q 
said C. sfaoidd pay D $55 ; but 
R said D should pay C $25; 
how was the matter settled ? 
Ans, C pays D $50. 

37. What is the weight of 
41ihd. of sugar, each weighing 
7cwt Sqrs. 191b. 

Ans. 31 cwt. 2qrs. 301b. 

38. Three men and 2 boys 
hoed 30000 hilfai of com, tod 
each man hoed two hills while 
a boy hoed one; how many 
hills were hoed by each man, 
and how many by each boy ? 

Ans. Each man hoed 7500, 
and each boy 3750 hiOs. 
3x2-1-2^=^ Divisor. 

39. If $911,555 be divided 
amonff 5 men and 4 women, 
what IS each man and woman's 
share, a man's share being 
double tliat of a ^oman ? 

A«« S $65.111=wom'sshare. 
^^^' } $130iJ32=man'8 share. 

40. Two places differ in lon- 
gitude 31** 37' 3"; what is their 
difference in reckoning time, 
allowing 15^ to make an hour? 

Ans. 2hi & 28^'. 



REVIEW. 



1. When are niwibers called 
compound, or complex ? 

X. By what are the operaticms 
performed by compound numben 
veeulatedT 

9. Repeat the table of Federal 
mooey,— -of English money. 

4. Wliat are the names and val- 
oes of the coins of the United 
Slates t 

5. What are the most common 
foreign coins 1 what their several 
mihwij 

ff, ffrbmi k the table of tine f 



7. How IS the year commonly di- 
vided 1 Repeat the number of days 
in each month. 

8. What is meant by leap year 1 
How may we know whether a year 
is leap year or not ? What is meant 
by old and new style 7 
Let the pupil be ^sHoned in HBt 

manner respecting the ofher to- 
bles. 

9. What is Reduction 7 Of how 
many kinds is it 7 

10. What is the rule for Redue- 
tioa Descending 7 Ascending 7 
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11. What is the method of proof 
in eachf 

12. How wonld you proceed to 
multiply by 5j^ ? to cBvide by 5J ? 

13. What 13 meant by Iteduction 
of Decimals 7 

14. How would you proceed to 
find the value of a decimal in inte- 
gers of a lower dencmunation ? how 
to reduce compound numbers to de« 
dmals of a lu^ier denomination 1 

15. How many days are com- 
monly reckoned to a month, in com- 
puting interest? (145) How are 
days and months reduced to a deci- 
mal <^ a year ? 

16. What is Compound Addition 7 
—the Role ?— Proof? 

17. What is compound Subtrac- 
tion 7— the Rule 7— Proof 7 



18. If you wish to subtract one 
date from another, how would you 
proceed 7 (162) 

19. What is Compound Multi- 
plication ?•— the Rule? What is 
Compound ^ Division 7 — the Rule 7 
What relation have these two rules 
to each other ? Of \diat contrac- 
tions are these rules susceptible 7 

What are the several Contrac- 



tions of Simple Multiplication 7 (90, 
91, 92, 93,)— of Division 7 (108, 109, 
110,111.) 

21. what is meant by a simple 
number? What is the distinction 
between a simple and a compound 7 

22. How would you proceed to 
take quantities of several denomi- 
nations, each an equal number of 
times, trom a given quantity 7 



SECTION T. 



PER CENT- 

161« Per Cent, is a contraction of per centum, Latin, signi- 
fviag hy the hundred^ and implies that calculations are made by 
the hundred. Per Annum signifies by the year. 

IknittttiU 

ANALYSIS. 

168* If I lend a neighbor 25 dollars for one year, and he allow me 
6 cents for the use of each dollar, or 100 cents, how much must he pay me 
10 the whole at the end of the year 7 

If he pay 6 cents:=:.06 of a dollar (132) for the use of 100 
cts. or 1- dollar, he must evidently pay Zo times .06, or (86) 
j06 times 26:=^ 1.50 for the use of 25 dollars. Hence, 
25-f-l<50:=^iS0 is the sum due me at the end of the year. 
The $t5 is called the principal, the .06 is called the rate 
per cent,, the $IM is called the interest, and the S96JS0 is 
26^ called the amount. Hence the followmg 

DEFINITIONS. 
16^. Interest is a premium allowed for the use of money. 
the sum of money upon interest is called the principaL 
The rate -IB the per cent per annum agreed on, or the intereai 
of one dollar for one year, expressed decioa^^. 




SS SIMPLE INTEB^ST. I6i— 16t. 

The prixici]>al and interest added toother are called the 

Interest is of two kinds, ^mple and Componmd, 

164. The rate per ceot. is expressed in hundredths of a dollar* Deci- 
mals in the rate below bundredtiM are parts of one per cent. The rate of 
interest is generally established by law. In New-EttelBBd legal interest is 
6 per cent., in New- York 7 per cent., and in Eaglaaa 6 per cent Where 
the rate^is not mentioned in this work, 6 per>ceiU. is understood. 



SIMPLE INTEREST. 

165. Simple Interest is that :^hich is computed on the prin- 
cipal only. 

FVBBT M£THOD. 

ANALYSIS. 

166. 1. What is the interest of S^.lt for 2 years, 8 months and 21 
days, at 6 per cent, per annum ? 

Multiplying the principal by the rate gives the in- 

JS^38.12 terest ior one year, (162) and the interest for one 

.06 year multiplied by the number of years, is evidently 

— — — the interest for the whole time. Twenty-one days 

^^?^ are ix of a monOczi).?, and a mo. 21d.=z8.7 mo. 
2 726 
' But months are ISths of & year, hence 8.7m.=rf X 

114360 mo.=jQ.72ff year (142), and 2yr. 6mo. 21d.=2.7^ 

45744 years 5 we therefore multiply 2.2in2, the interest for 

160104 <^°^ year, by 2.725, the number of years, and the 

45f44 produci, j»&S3&y is the. interest for the whole time. 

««___«^ Hence, 

' 96.2326200 

167. To compute {he intereat an nny sum for any time. 

Rule. — ^Multiply the principal by the rate expressed as a 
decimal of a dollar, and the product will be the interest for one 
year. Multiply the interest tiius found by the number of years, 
'^reducing the months and days, if any, to the decimal of a year) 
(145) and the product properly pointed (106, 116) will be the 
interest required. 

FfoTE.F-4n solving the folloimg questions, l9ie decimal of a year, when 
tt has not tenainoted sooner, has been carried to ibur places of figures, 
and that will give the interest sufficiently correct for common practice. 
When great accuracy is required, find the number of da^-s in the giyeu 

Mmnttbs aiad day^, and divide these by 365, the number of days iii a year^ 

aad ih* quoUeat wiJi be the true decimal of a year. 
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2. What is the amount of 
(175.63 for one jear and six 
months, at 6 per cenL ? 



10^72 one yr. inL 

The decimals 

526SG0 below nulla are 
105372 omitted in the 

answer to this 

InL 15.80580 and the follow- 
Pri. 175.63 ing questions. 

Ans.191.435 amount. 

3. What ia the amount of 
$10.15, cm int«cest 13 years at 
6 per cent ? Ans. $17,458, 

4. What ia the interest of 
$48,643 for 2 yeais at 6 per 
cent? Ans. $5837. 

5. What ia the intcreat of 
$335,755 foe 3 years, 8 months 
and 10 days, at 6 per cent ? 

Ana. $50,041. 

a What b the interest ■of 
11313.33 for 3 yeare ond 13 
days, at 10 per cent ? 

Ans. $64,679. 

7. What is the interest of 
$1000 for 1 year and 3 months, 
at per cent? Ans. $130. 

8. What ia the interest of 
$121.11, for 3 years and 7 
months, at 5 per cent ? 

Ans.$15.643. 

9. What is the interest of 
$124.18 for Svr.Bmo.? 

Ans. $19,868. 



10. What is the interest of 
£86 10b. 4d. for 1 year Mid 6 
months, at 6 per cent.? 

86.5166 ir Ibt principal 
.06 be li^iigluli money, 

the ahiflmgn, pence, 

€6.190996 &c. muat be redoc- 

1.5 ed !□ the decima] 

of a pound, (143), 

35954!ie0 Iben pmceed a* in 
5190996 Federal money. 
The unerestwillbe 

Ant. £!7.T36*94a in pouodt and 
dedmaJ parts, which moAt be re- 
duced loshilUnga, dec, (IM). 

11. What is the interest of 
£1 13b. 4d. for 1 year, at 9 
percent? Ans. ^ 

13. What is the interest of 
£35 for 6 months, at 4 per 
cent ? Ans. IOb. 

13. What is the amount of 
$18.24 for 2yr. and 9mo. at 6 
percent? Ans. $21^9. 

14. What is the interest of 
$240.16 for Syr. 5mo. Id.? 

Ana. $49^73. 

15. What is the interest of 
$95&54 for 5 days, at 7 per 
cent ? Ans. $0,935. 

1ft What is tiie interest of 
$23J33 for 3 years, at ^ per 



17. What is the interest of 
E329 17b. 6d. 2qr. for 8 years, 
' months, sjid 12 days, at S 
wrcent? £59 I3e. O^tL 

18. What is the interest of 
$537ii46 for 1 ye"r,»t„6_^w 
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60 SIMPLE INTEREST. 168-*1?D 

SfiCONO MEITHOD. 

ANALYSIS. 

168. 1. What is the mterest of $60, for 5 months and 21 days, at 12 
per cent, per animm ? 

If the interest of ;^1 he 12 cents for 12 months, the interest of gl for 1 
month will be 1 cent, for 2 months 2 cents, for 3 months 3 cents— «nd 
generally the number of months written as so many cents, or hundredths 
of a dollar, will be the inteiiest for that time. And as the interest of $1 

for Imo. (=30 days) is 1 cent, the interest for any 
60 prin. number of days is so many SOths of a cent, or 3ds of 
.057 rate. a mill. In the present example we write the 5 months 
as so many cents, or hundredths of a dollar, and di- 
viding the days by 3, find 1 of them to be 7, which 
we write in the place of mills in the multiplier; and 
j^60 multiplied by $0,051, (the interest of ;^1 for the 
53.420 Ans. g^ven time,) the product, $3.42, is evidently the inter- 
est of $60 for that time. 

169. 2. What is the interest of |[60 for 5 months and 21 days, at 6 
per cent, per annum ? 

Since interest at 12 per cent. (168) is found by multiplying b^ the whole 
number of months and 1 of the aays^ interest at 6 per cent, oeu^^^ of 12, 
may evidently be found by multiplym^ by half the former multiplier, thai 
b, by half the numtfis written as cents, and one sixth of the days, written 

at the right hand. In the present example, half the 
2 ) 60 months is 2^. and if there were no odd days, we 

.028^ should write down 2 cents^ 5 mills, or 0.025 for the 

multiplier ; but when there is an odd montli and days, 
as in the present case, it is as well to call the odd 
month 30 days, and adding thereto the odd days, 
divide the whole 





divide the whole by 6, the quotient (30+21-f6=8J) 
will be mills. <$(0.(}28^ then is the mterest of $1 for 
^1.710 Ans. 6 montlis 21 days, and 60 times ;^0.028A, or 50.028^ 
times 60, (86)=;^ 1.71, is the interest or.jg60 for the 
same time. To multiply 60 by i, we lake ^ of 60, or divide 6i0 by 2, and 
in general for the odd days, less than 6. we take such part of the multipli- 
cand as the odd days are part of 6. Hence, 

170. To compute the interest at 6 per cent per tmnum upon 

any swmfor any time. 

Rule. Under the principal write half the even number of 
months, for a multipher, (pointing them as so many cents, or 
hundredths of a dollar.) If there be an odd month, call it 30 
days, to which add the odd days, if any, and, dividing them by 
6, write the quotient in the place of mills in the multiplier. 
Multiply the jirincipal by this multiplier, and the product, pro- 
perly pointed, (1^) will be the interest for the given time. 

NoTX.— Odd days less than 6 are so many 6ths of a mill, and to inulti- 
pjjr bj these, proceed as follows : 
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For 1 d«yr=^, divide the muhiidicaad by 6 
For 2 « =f=i « « « 3 

For 3 " =1=1 ** " " 2 

For 4 « =^=f «« " ** twice by 3 

For 5 « =z:fz=jxi " « by 2 and 3 

and add the quotient, or quotients, to the product of the prin- 
cipal by half the months. 

QUESTIONS FOR PRACTICE. 



3. What is the interest of 
$75, for 4 months and 2 days, 
at 6 per cent ? 



3)75 
.020 



1600 

26 



Ans. 51.525 



2)215 
.007 

1505 
107 



Here ^ the months is 
.02, and as 6 is not con- 
tained in the da^s^ we 
write a cipher m the 
place of mills, that the 
quotient, in dividing by 
3. may fall in its proper 
place. There being 3 
decimal places in the factors, there 
must be 3 pointed off in the product. 

4. What is the interest of 
$215 for 1 month and 15 days ? 

Irao. 15d.rz45d. ; 6 in 45, 7 times 

and 3 over. 

As there is no even 

number of months, the 

two first decimal places 

must be supplied with 

ciphers, and 7 must take 

A an CI a the place of mills. The 
Ans. ;?1.612|„s^ j,|. ^jjg ciphers is to 

gtude us in pointing the product. 

5. Whai; is the interest of 
$275,756, for 1 year, 9 months 
and 15 days ? ma. $29,643. 

6. What is the interest of 
$137.84 for 2 years and 6 
months? Ans. $20,676. 

7. What is the interest of 
$575 for 8 months ? 

Ans. $23. 

8. What is the interest of 
$13.41 for 3 months and 16 
days ? Ans. $0,236. 

6 



9. What is the interest of 
L25 for 3 years, 3*months, 

and 3 days ? Ans. 9.628. 

10. A note for $500 on in* 
terest, was dated Sept 2^ 
1820 : what was due, principal 
and interest, July 29, 1823 ? 

yr. mo. d. Ans. $585,583. 
1823 6 29 
1820 8 22 



2 10 7 Time. 

11. What is the amount of 
$212 on interest for 14 months ? 

Ans. 1226.84. 

12. A note for $27.55 on 
interest, was dated Feh. 14, 
1823: what was there due, 
principal and interest, Jan. 20, 
1824 ? Ans. $29,092. 

13. What is the amount of 
'.91 on interest 3 ^ears and 

27 days ? Ans. $104,129. 

14. What is the interest of 
$607i;0 for 5 years ? 

Ans. $182.25. 

15. What is the interest of 
$o55 for 7 days ? 

Ans. $0,764. 

16. What is the interest of 
$76^356 for 1 year, 3 months, 
and 5 days? Ax&^^^^l'^S)^ 
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SIMPLE INT£BEST. 



171—174. 



171. When the interest is any other than 6 per cent; first find 
the interest at 6 per cent, of which take such part as the inte- 
rest required exceeds, or rails short, of 6 per cent, and this add- 
ed to, or suhtraeted from, the interest at 6 per cent., as the 
case requires, will give the interest required. 



QUESTIONS FOR PRACTICE. 

17. What is the interest of 
$165.45, for 1 year and 6 mos. 
at 5 per cent? 

165.45 principal. 
.09 



6)14.8905 int at 6 per cent 
^■—2.4817 subtracted. 

Ans. $12.4088 int at 5 percent 



18. What is the interest of 
$5.98 for 2 years and 8 months, 
at 3 per cent ? Ans. $0,478. 



19. What is the interest of 
$45 for 6 months, at 8 per 
cent? Ans. $1.80. 

20. What is the interest of 
$10.15 for 12 years, at 3 per 
cent ? Ans. $3,654. 



VARIETIES IN SIMPLE INTEREST. 

ly^J. 1. What sum of money will amwiiit to gS\^ m 9 months, on 
interest at 6 per cent. ? 

As the amount of $1 for 9 months at 6 per cent, is ^1.045, the principal, 
. which will produce any other amount at the same rate in the same time, 
is evidently as many dollars as the number of times j^ 1.045 is cOatoined in 
that amount, and $3l.S5-^$l.(H5=z$30. Ans. Hence, 

I. The tinUf rate and amount being given, to find tfie principal. 

Rule. — Divide the given amount by the amount of ^1 for the given 
time and rate, and the quotient will be the principal required. 



2. The amount for 8 months at 6 
per cent, was $599; what was the 
principal ? Aiis. 5d'76- 



3. What principal will amount to 
^1700 in 1 year and 3 months, at 5 
per cent. ? Ans. 51^>^- 



178. 1. What principal will gain 5^ '35 in 9 mon|||s at 6 



_ 5r cent. ? 

As S^ in 9 months will" gain JgfD.046, as many dollars will be required to 

Sain jri.35 in 9 months, as the number (^ times 1.35 contains 0.045 and 
'1.36-7-;g0.045=:530. Ans. Hence, 

II. 7%e time, rate and interest being given, to find the principal. 

HuLX.— Divide the interest, or gain, by the interest of 1 dollar for the 

, and the quotient will be the principal. 



I 



2. What principal will gain f 23 
in 8 months ? Ans. £515. 



gfven time and rate, 

3. Whatprinc^l will gain f 100 
in 1 year and 3 months, at 5 per ct. ? 

Ans. ;S:i600. 

174. I. If 30 dollars gam 1 dc^lar 35 cents in 9 months, what is the 
rate per cent. 1 



175, 176. 



PER CENT. 



63 



-m 



At 1 per cent, for the given time, 90 doUars will fram 22 cents 5 mills : the 
rate, therefore, is so many times 1 per cent, as 22 cents 5 mills is contamed 
hi the whole gain, which is ;8[1.36, i. e. J^l.35^$0J2i5=zJ06, or 6 per cent. 
Ans. Hencei i ^ 

III. 7%c principal, irUereMt anytime being gioen, to find the rate. 

Rule.— Divide the given interest by the interest cm the eiven principal, 
at one per cent, for the given time, and the quotient will Be the rate per 
cent. * 



3. If the mterest of 1600 dollars 
for 1 year and 3 months, be 100 
dollars, what is the rate 1 

Ans. 5 peiLcent. 



2. If the interest on 575 doUars 
for 8 months be 23 doUars, what is 
the rate per cent. ? 

Ans. 6 per cent. 

175. 1. If the interest cm 30 dollars at 6 per cent, per annum, be 1 
doUar and 35 cents, what is the time ? 

The interest on 30 doUars for, 1 year at 6 per cent, is 1 dollar and 80 
cents. Now, if the given interest be divided by the interest on the given 
principal for one year, the quotient will evidently be the number of years 
that principal was on interest^-^ 1.35-7-5 1 •8Q=30.75yr.l=4 months (145), 
the answer. Therefore, 

% IV. The principal, rate and interest being given, to find the time. 

Rule. — IK vide the given interest by the interest of the given principal 
for 1 year at the given rate, and the quotient wUl be the time m years 
and decimal parts 



2. If the mterest on 575 doDars 
at 6 per cent, be 23 doUars, what is 
the time T ^^ Ans. 8 months. 



3. If the interest of 1600 doUars 
at 5 per cent, be 100 doUars, yiheX 
is the time? 

Ans. lJ25yr.r:l3nr. 3mo* 



Q. eommf fusion anTr Mnntfmtt. 

DEFINITIONS. 

176. C(m,mis3wn is an allowance af so much per cent to an 
a^ent for transadling business for another. 
^ Insurance is a contract by which certain persons, or compa- 
nies, agree to make good losses of property by fire, storms, otc. 
in consideration of the payment to the insurer of so much per 
cent on the value of the property insured. 

Premium is the sum paid by the owner of the property foir 
the insurance. 

The written contract of insurance is called a ptdicy. 

The policy should always cover a sum equal to the estimated 
value of the property insured, together with the pi«niium ; that 
ki a pioUcy to secure tiie payment of 100 dollars at » per cent 
must be made out for 102 dollars. 



< 
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NOTES AND BONDS. 



1T7, 178. 



RULE. 

177. Multiply the sum on conmussion, or insurance, by the 
rate per cent., and the product will be the commission, or 
premium (162). 

QUESTIONS FOR PRACTICE. 



1. At 3 per cent commis- 
sion, hoW much must I allow 
for sellings 5Q5 dollazs worth 
of goods? 

$525X.03=t$15,75. Ans. 

2. What is the commission 
on 827 dolls, and 64 cents, at 
24 percent? 

An8.^20.691. 



3. At i per cent what will 
be the insurance of 738 dol- 
lars? 

$738X.005c=$ae9. Ans. 

4. \At 3J per cent what 
must I allow my broker for 
purchasing $2525 worth of 
^ods ? Ans. $88.37^. 



\ 



INTEREST ON NOTES AND BONDS. 

178. The methods of compntm^ Interest on notes and boncU differ in 
diff^^nt places. Those' in most ^oeral use are the foUowin^: 

I. Find the amount of the prmcipal up to the time of payment, and also 
the amount of the endorsements from the time they were made up to die 
time of payment : dedoct the latter fimn the fonner^ and Ute remainder 
will be the sum aue. ,^ 

This method is evidentiy erroneous ; for suppose a nofb be g^ven for 100 
dollars with interest, and 6 dollars be piud at the end of each vear%r four 
years, which is endorsed on the note. Now the interest of the principal 
for this time is 24 dollars, just eqaal to the sum of the payments; but i)y 
this method the several payments all draw interest from tiie times they are 
made, the first 3 years, the second 2, ^d the third l.=1.08-|-7^-|-56= 
Jg[2.16, which goes towalrds paying the piiincipal, and in this way any debt 
would in time oe extinguished by the payment of the interest annually. 

II. Compute the interest up to the time of the first pavment, and if the 
payment exceed the interest, deduct tiie excess from tbe {xincipal, and 
cast the interest on the remainder up to the second payment, ana so on. 
If the payment be less than the intqpest, place it by itself, and cast the in- 
terest up to the next payment, and so on till the pajjpients exceed the 
interests, then deduct the excess firom the principal, and proceed as be* 
fore. 

By this method the interest is supposed to be always due whenever a 
payment is made; and although, on that accoimt, it is not always perfectly 
correct, it is perhaps sufficienUy so for common use. This method is ex- 
tQQsiv^ly used, and is established by law in Massachusetts. 

III. If tbe contract be for the paymmit of mterest annually, the interest 
becomes due at the end of each year^ and if it be not extinguished by pay« 
ment, Interest is to be cast nponthat mterest, fi:oQi the time it becomes due 
up tr the time iof payment If the. contract be for a sum payable at a 
mecified time, no interest is due till the time of payment arrives, and en- 
dorsements made before that time, are to be applied exclusively to the 
principal. AO >^r ihe del4 feHs doe, the interest is to be eytioguisbed «a« 
jMuu)^, jf ;he ;■?• utents are sufficient tetbatpuifioso. 
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These last ore tfae4Nrinei)>Ies tpon wludi inlerMt is aUowed fay the eoorts 
of law in Vennont^ and upon these are foonded the two followii^ rales : 

RuLB I. When tJie contract is for the payment of interest an-- 
nua&^y and no payments have been made^ find the interest of the 
principal for each jear, separately, up to the time of payment; 
tken find the interest of these interests, severally, from the 
time they become due up to the time of payment, and the sum 
of aU the interests added to the principal wil be the amount: 
but if payments have been made^ find the amount of the princi- 
pal, and also the amount of the payments to the end of the first 
year ; subtract tlie latter amount firom the former, and the re- 
mainder wUl be the principal for the second year ; proceed in 
the same way from year to year up to the time of payment. 

Note.— It will sometimes, happen that, tirhen a note has endorsements, 
there will be years in which no payments [are made ; for which years the 
interest is to oe found by the former pan of tbe rule; and also when the 
amount of the payment is less than the interest of the princi{>al. subtract 
the amount from that interest, and find the anuHmt of the remainaer up to 
the final payment. ' 



QUESTIOT^S FOR PRACTICE. 

1. A^s note to B for 100 dollars, with interest annually, at 6 per cent, 
was dated January 1, 1820 5 what was due, principal and mterest, January 
1,1834? 

Ist year, JB400X .06z=56 Int. 

1 " 100x.06= 6 " 6X18=1.08 At the end of the first 

3 " 100X061=6 " 6X.12=.72 year, one year's interest, 

4 " 100X.06=: 6 " 6x.0G=.36 =36 dollars^ is due, but as 

—————— ^————— it is not paid, it draws in- 

Principal, 100. 24 Int. K2.16 Int. terest for the three follow- 

Int. otprin. 24. ingyearsizi^l-O^. At the 

Int. of mt. 2.16 end of the second year, 

— — another year's interest i^ 

Amount, ^\^.\& Ans. due, which draws inteAst 

for two years; and so od. 

2. IV's note to C for 50 dollars, with interest annually, was dated Nor. 
20, 1822, on the back of which were the following endorsemmits, viz. May 
20, 18^3, received 14 dollars, and Feb. 26, 1824, 30 dollars: what was due 
Jan. 2, 1825? 



Prin. S^ 
.06 

Int. XOO 
50 

Aiu't. 53 

14.42 



•..pr«.3£.53 



03 

.42 
14 

Am't. 14.42 



6* 



Prin. 538.68 
.06 



Pay't. 530 
0.44. 



2.3148 
38.58 



1.320 
3D. 



Pria. ^.9H 



AmH. 40.894 
31.320 



Am't. 31.320 



.067018 
9.674 



Ans. 59.641 
due Jan. 2. 1825. 



3d prin. 9.674 



i 



^p 



66 



KOTK» Ain> BONDS. 



178 



a D's note to E for $1000, 
wil^ interest annually, was da- 
ted May 5, 1822, on which the 
following payments were made, 
viz. Nov. 17, 1822, 300 doUars ; 
April, 23, 1823, 50 dollars, and 
August 11, 1823, 520 dollars : 
what was due June 5, 1824 ? 
Ans. $201,713. 



4. C's note to I> for 900 dol- 
lars, with interest annually, 
was dated June 15, 1821, on 
the hack of which was endors- 
ed. Sept 15, 1821, 4 deUars, 
and Jan. 21, 1823, 15 dollar»: 
what was due June 15, 1824 ? 
Ans. $217,224. 



Rule II. JFhen Uie contract is for a sum payable at a sped' 
Jied time.mth interest, and paymemis are made hqforethe debt 
becomes due; find the interest of the principal up to the first 
payment, and set it aside ; subtract the payment from the prin- 
cipal, and find the interest of the remainder up to the next pay- 
ment, which interest set asitLe with the former, and so on up to 
the time the debt becomes due ; and the sum of the interests 
added to the last principal, will be the amount due at that time: 
after the debt falls due, the interest is to be extinguished an- 
nually, if the payments are sufficient for that purpose. 

QUESTIONS FOR PRACTICE. 

1, E's note to F for $75.25, payable in 2 years, with interest, 
was dated May 1, 1822, on which was endorsed, Jan. 13, 1823, 
$25.25 ; what was due May 1, 1824 ? 

year. mo. days. 
1823 13 
1822 4 1 



1st prin. 75.25X.042=$ai6 int. 
pay V 25.25 



let time 



2d time 



8 12 

1824 4. 1 

1823 13 

1 3 18 



2d prin. 50.00 X. 078=3.90 int 

7.06 

7.06 int's. 



Ans. $57.06 



2. F gave his note to G for 
5000 dollars, with interest, da- 
tod Sept. 1, 1820, and payable 
Jwr. 1, 1824; on the 18th of 
June, i&2, he paid 2500 dolls., 
nnd Aujr. 2$, 1823, 2500 dolls. 
mor^ : whki^ W41S due when the 
Uttie of paym^srt arrived ? 

:..,,,-iafc;-$717.46. 



3. G's note of $365.37 was 
dated December 3, 1817, pay- 
able Sept. 11, 1820; June 7, 
1820, he paid 97 dolls. 16 cts. ; 
what was due when the Ume 
of payment arrived ? 

Ans. $327 Ji 
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179. What will be the interest of 5^ for 3 years, at 6 per cent., the 
interest being added to the principal at the end of each year? 

The interest of 40 dollars for 1 year is (40X-06zz) $^.40, and 52.40^ 
40^=542.40, the principal for the seccmd year, the interest of which is 
(42.4OX.06n) ;y2.544 for the second year, and $Z.5^^42,40=i$443U, 
the principal for the third year, the interest of -which is (44.944X -061=) 
$2.69&f and 52.696-|-44,944c=547.64, the amount of principal and interest 
at the end of three years, from -wiiich subtracting- 40 dollars, the first 
principal, we have (47.64— 40j=t) |fT.64 for the interest of 40 dollars for 
3 years. Interest computed upon mterest, as above, is called Compound 
Interest. 

180. Compound Interest is that which arises from making 
the interest a part of the principal at the end of each year, or 
stated time for the interest to hecome due. 

Rule. Find the amount of the given principal for the first 
year, or up to the first stated time for the interest to hecome 
due, hy simple interest, and make the amount the principal for 
the next year, or stated period ; and so on to the last From 
the last amount subtract the given principal,, and the remainder 
will be the compound interest required. - 

QUESTIONS FOR PRACTICE. 



1. Wh^t is the compound 
interest of $125 for 2 years 
and 6 months, at 6 per cent ? 
$125. principal. 
.06 rate. 



7.50 int for 1st yr. 
125. prin. added. 

132.50 am't for 1 yr. 
.06 



7.9500 mt for 2d vr. 
132.50 prin. added. 




140.45 

.03 

>i 

4.2135 
140.45 

144.6635 
125. 



am't for 2d yr. 

int for 6 mo. 
principal add. 

am'tfor 2yr9. 
Ist prin. sub. 



19.563 com. int required. 



2. What is the compound 
interest of $100 for 4 years, at 
6 per cent ? Ans. $26,247. 

3. What is the compound 
mterest of $200 for 1 year, at 
6 pejrc^Ht, due every four 
monthsB . Ans. $12.24L 

4l Wiat is the amount of 
$236 at 6 per cent, compound 
interest, for 3 years, 5 months, 
and 6 dayb ? Ans. $288,387. 

. 5. What is the amount of 
$150 at 6 per c^nt, compound 
interest, fi)r 2 years, the,^^ inter- 
est becoming due at tit»e end 
of every 6 months ? 

Ans. $168,826. 

6. .What is tlio compound 
intere^ of $768 for 4 years, at 
6 p^' cent ? Ans. $201 .58. 

7. What is the compound 
interest of $560 for 3 years 
and 6 months, at 6 per cent ? 

Ans, ^lasaTT . 
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181. A holds a note a^tnst B £or ^21 S, pa3rable m one yewc snd iik 
months without interest, which he wiafae* to turn out to B in payment for a 
farm; what i| the present worth «^ the notey supposing the nse of money to 
be wcHrth 6 per cent, per axmom.7 

As the amount of 1 dollar for 1 jear and 6 months, at 6 per cent, is 
£1.09, 1 dollar is evidently thejn^esont worth of ^^-^ ^^ 1 yestr and 6 
months hence, without interest; because^ if 1 dollar be put to interest at 
the above rate, at the end of 1 year and 6 months, the amount wili^ just 
sufficient to nay the S^.09, Uaw, as . one doltar is the present worth of 
51 '09, due 18 months hence, the present worth of any other sum, at the 
same rate and for the same time, is evidently as many dollars as the num- 
ber of tones that sum contains ^1.09. Hence to find the present worth 
of 5218, due 18 months hence, we divide ^18 by $1.09, and the quotient 
(21 8-74 .091=) ;^200 is the present worth. If we subtract the present worth 
thmi the amoant of the note, the difference, (218—200=:) $IS, is called the 
discount, llie interest of the given sum for the above time and rate, 
would have been ;^ 19,62, greater than the discount by 51*62. 

DISCOUNT 

182. Is an allowance made for the pa3rment of money before 
it is due, or so much per cent to be deducted fi'om^.a given 
sum. The present wnih of a sum of money due- some .time 
hence, and not on interest, is such a sum as M^ould, if piit to 
interest, at a given rate, at the end of the given tim^ just 
amount to the sum then due. <^;f 

RULE. '^ 

183. Divide the given sum by the amount of 1 dollar for the 

§iven time and rate, and the quotient will be its present ioorth, 
ubtract the present worth from tl\e given sum, and the re- 
mainder will be the discount 

QUESTIONS FOR PRACTICE. 



f 



2. What is the present worth 
of $125, due 3 years hence, 
discounting at tlie rate of 6 
per cent, per annum ? 

Ans. $105.932||. 

3. What is the present worth 
of $376Ji5, due at the end of 1 
year and 6 mos., discounting 
at 5 per cent ? Ans. $350. 

J 4. A minister settled with a 
salary of $306 a year : wishing 
to build a bonse^ hi« parishion- 
ers agreed to pay him 4 years 
salary in advance, discotmting 



at 6 per cent per ann* : Jiow 
much ready money must they 
pay .5 Ans. $1047.047. , 

5. What is the present worth 
of $150, payable in 3 months, 
discount 5 per cent ? 

JVns. $148,148. 

6. What is the discount upon 
$560, due 9 months hence, at 
8 percent.'* 

Ans. $31.^^ 

7. What is the disf 
$50, due 2 j^ears hev 
percent.^ An^r 



A 
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184. If I buy a horse for $50, and sell it again for S^f ^"^^ <fo I 
gain per c«it. 7 

SuDtractinff 50 dollars from 56 dollars, we find that 50 dollars earns 6 
dollars, and dividing 6 dollars by 50 dollars, we find ;gf0.12 to be the gain 
CO ;|[1, or 12 cents on 100 cents, or ^12 on ;^100, or 12 per cent. Hence 

185. To know what is gained or lost per cent. 

Rule. — ^Find the ^in or loss on the ^ven quantity by sub- 
tractbn. Divide this gain or loss by Sie price of fiie> given 
quantity, and the quotient will be the gain or los» per cent. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $1J25 
a yard, and sell it again for 
$1.30, what do I gai^ per ct ? 

1.25)»0500(0.04 per cent 
500 Ans.* 

3. If I buy salt for 84 cents 
a bushel, and sell it for $1.13 
a bushel, what do I gain per 
cent. ? Ans. $0.33} per cent. 

4. If I buy cloth for $1.25 a 
yard, and sell it for $1.37i^ a 
yard, what do I gain per cent. ? 

Ans. $0.10 per cent 



$. If I buy cloth at $1.02 a 
yard, and sell it at $0.90, 
what do I lose per cent? 

Ans. $0.1 1|^ 

6. If com" be bought for 
$0.75, and sold for $0.80 a 
bushel, what is gained per ct ? 

Ans. $0.06|. 

* These answers properly erpress 
the number of cents, loss or gain, on 
the dollar. If the decimal point be 
taken away, they will express the 
number of dollars on the j^lOO. 

186. If I buy tea for 75 cents a pound, how must 1 sell it to gain 4 
per cent. 7 

kO.75 at 4 per cent, is (.76x04=) yO.03, and .75-f-.03=z]J0.78, the 
sellipg price. Th^ method in this case is precisely the same as that for 
ii^^st for one year (160). If, instead ot gaining, I wish to lose 4 per 
cent., the .03 must be subtracted firom .75| leaving .72 for the selling pnce. 
Hence 

187. 2\> krum hou> a commodity must be sold to gain or lose 
so much per cent. Rule. — ^Multiply the price it cost by the 
rate per cent, and the product added to, or subtracted from, 
this price, will be the gaining or losing price. 

QUESTIONS FOR PRACTICE. 



2. If I buy cloth for $0.75, 
how must I sell it to gain 9^ 
per cent ? Ans. $0^621}. 

3. If I buy com f(»: $a80 a 
bushel, how must I sell it in 
order to lose 15 per cent ? - 

Ans. $0.68, 



4. Bought 40 gals, of rum 
at 75 cents a gallon, of which 
10 gallons leaked out: how 
must I sell the remaiader, in 
order to gain 12^ per cent, on 
the prime cost? 

Ana. %l^3& ^x i^^s&« 



70 EQUATION OF PAtMSNTS.* 18S, 189. 

X9B* A owes B 6 dollars, doe in 3 months, and 10 doOars due in 9 
months, but wishes to pay the whole at once y in what time oug^t he to 
pay It? 

xd. due in S monfhs=::^l, due in 15 months, and 5^0, due in 9 months=z 
]ff 1, ckie in 90 months; then j[d-f-10==) ^15, due 'Sd in 3 months, and 10 in 
9 months=51 <^u® '^ (16-|-9(c=) ]05 months. Hence, A might keep $1, 
105 months, or j[15, ^ of 105 months, or Xp^:=ff momhs. 

This method of considering the subject supposes that there is fast as 
much gained by keeping a debt a certain time auler it is due, as is lost by 
pajring it an equal length of time before it is due. But this is not exactly 
true: for by kee^ng a debt unpaid after it is due, we gain the interest of it 
for that time; but by paying it before it is due, we lose only the discount, 
which has been shown to be somewhat less than the interest (181). The 
foUowittg rule, founded on the analysis of the first example, will, however, be 
sufficiently ccnrrect for practical purposes. 

189. Rule. — ^Multiply each of the payments by the time in 
which it is due, and divide the sum of the products by the sum 
of the payments ; the quotient will be the equated time of 
payment. 

QUESTIONS FOR PRACTICE. 



2. A owes B $380, to be 
paid $100 in 6 months, $120 
in 7 months, and $160 in 10 
months; what is ^e equated 
time for the payment af the 
debt ? Ans. 8 months. 

3. A owes B $750, to be 
paid as follows, viz. $500 in 2 
months, $150 in 3 months, and 
$100 in 4i months; what is 
tiie equated time to pay the 
whole? 

Ans. 24fJ==2^ mo. 



4. B owes C $190, to be 
paid as follows, viz. $50 in 6 
months, $60 in 7 months, and 
$80 in 10 months ; what is the 
equated time to pay the whole? 

Ans. 8 mos. 

5. C owes D a certain sum 
of money, which is to be paid 
^ in 2 months, ^ in 4 months, 
and the remainder in 10 mos. ; 
what is the equated time to 
pay the whole ? 

Ans. 4 mos. 



MISCELLANJBOUS. 



1. What is the interest of 
$223.14, for 5 years, at 6 per 
cent ? Ans. $66.9«2. 

2. What is tlie amount of 
]2<| cents, for 500 years, at 6 
per cent? Ans. $3.87il. 

4^ Whtti m the cooipoimd 



interest of $125 for 2 years, 
at 6 per cent ? 

4. What is the amount of 
$700.50, for 4 years, at 4 per 
cent, compound interest.' 

5. What is the amount of 
$666 for 2 years, at 9 per cent, 
ccnnpound interest? 
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6. What 19 the present worth I 
of '^^ dollars, payable in 4 I 
years and 12 da. at 5 per cent ? 

Ans. $354409. 

7. What is the present worth 
of 960 dollars, payable as fol- 
lows, viz. i in 3 months, ^ in 
6 months, and the rest in 9 
inonths, discount to be made 
at.6 per cent.? Ans. $936.70. 

8. A buys a quantity of rice 
for $179.56; for what must he 
sell it to gain 11 per cent ? 

Ans. $199,311. 



9. Supposing a note for 317 
dollars and 19 cts. to be dated 
July 13, 1832, payable Sept 
18, 1826, upon which were the 
following endorsements, viz. 
Oct 17, 1822, $61.10 
March 20, 1823, 73.61 
Jan. 1, 1825, 84. 

what was due when the time 
of payment arrived ? 

By mcth. I. (178) 5139.665^ 
meth. II.' £144.363 > Ada. 

meth-Ul. Sl39.6d3> 



Note.— It will be observed that the result obtained by the second me- 
thod differs very materially ih)m the others. But that result is evidently 
erroneous and unjust ; for the debtor beinff under no obligation to make 
payments before the time specified in the note, he mi^t have let out 
these payments upon interest till that time, and then the amount of these 
taken from the amount of the principal, would leave the balance justly due, 
and which would be the same as Uiat found by method UI. Hence, in 
computing interest on notes, bonds, &c. the conditions of the contract should 
always be taken, into consideration. The second method is applicable to 
notes which ace payable on demand, especially after a demand of payment 
has been made, and also to other contracts after the specified time of pay- 
ment is past. - 



REVIEW. 



1. What is meant by the term 
per cent, f — by per annum? 

2. What is meant by Interest ? — 
by the principle? — by the rate per 
cent. ? — by the amount ? 

3. Of how many kinds is Interest 7 

4. How is the rate per cent, ex- 
pressed 7 What do decimals in the 
rate below hundreds express 7 Is 
rate established by law? What is it 
in New England 7 in New York 7 

5. What IS Simple Interest 7 

6. How would you find the inte- 
rest on any sum for one year 7 For 
more years than one 7 Repeat the 
rule for the first method. 

7. How would you proceed, if 
the principal were in English Mo- 
neyi 

8. If interest be allowed at 12 per 
e&^ ^at would be the montnly 



rate? How then would yon cast 
the interest on a given sum for a 
g^ven tin^e at 12 per cent. 7 

9. What part of 12 per cent, is 6 
per cent. 7 What then would be tlie 
monthly rate at 6 per cent. 7 

10. What is the second methoii 
of casting interest at 6 per cent, t 
What is done with the odd days, if 
any less than 6 7 Having found by 
this method the interest at 6 per 
cent., how may it be found for any 
other per centj? What is the rule 
which is to be observed in all cases 
forpomting? (122) 

11. The time, rate, and amount 
being g^ven, how would you find tbo 
principal? 

12. The time, rate, and ipterest 
being given , bow would yoa fbd tte 
principal f 
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13. The pfmxjptHf interest, and 
time being given, how would you 
find the rate T 

14. The principal, rate, and inte- 
rest 4>einff given, now would ^rou find 
thetimel 

NoTKj'^nit pupils should be re- 
quired to show the reason of tJiese 
general rules, by the analysis of 
examples, 

15. What is Commission 7 Insu- 
rance? Premium? A Policy? What 
sum should the policy always cover? 

16. What is the rule for commis- 
sion and insurance ? Does it difier 
from that for casting interest for one 
year? 

17. Is there a uniform method of 
computing interest on notes and 
bonas? 

18. What is the first method giv- 
en ? Is it correct ? Why not ? 

19. What is the second method ? 



WfaM does thw method suppose? 
Is it coirectt Does it differ widely 
from the truth? Where is thUjn^ 
thod established ? 

m What is the third method? 
Where is interest allowed upon 
these principles ? What is the first 
rule founded upon it? — the second 
rule? 

21. What is Compound Interest ? 
—the rule? 

22. What is Discount? Does it 
differ from Interest ? Which is most 
at the dame rate per cent. ? How 
would you find the present worth of 
a sum due some time h^ce ?<'— how 
the discount? 

23. What is Loss and Gain? 
How would you proceed to find 
what is lost or gamed per cent.? 
How would you find how a com- 
modity must be sold to gain or lose 
so much per cent. ? 



SECTION n. 



ANALYSIS. 

190. 1. If 4 lemons cost 12 cents, how many cents will 6 lemons 
cost ? 

Dividing 12 cents, the price, by 4, the number of lemons, we find that 1 
lemon cost 3 cents, (10, 134) and multiplying 3 tcwXa by 6, the number of 
which "we wish to find the price, we have 18 cents for the price of 6 lemons. 
(8, 136.J 

2. It a person travel 3 miles in 2 hours, how far will he travel in 11 
hours, going all the time at the same rate ? 

The distance travelled in 1 hour, will be found by divid- 
ing 3 by 2=^, andthe distance travelled An 11 hours will 
be 11 time8=:J=4^=16.5 miles, the answer. 

\ 191* All questions similar to the above may be solved in the same 
way ; but without finding the price of a single lemon, or the time of trav- 
eling I mile, it must oe obvious that if the second quantity of lemons 
were double tne first quantity, the price of the second quantity would also 
be double the price of the fint, if triple, the price would be triple, if one 
half, the [vice would be one half, and; generally, the prices would have the 
same relation to each other that the Quantities had. In Uke manner it must 
be evident, that the distances passed over by a uniform motion would have 
the same relation to one anotiier, that the times have in whieh they are 
rospectivsiy passed over. 
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192.« Thei«Uth<mof oneqaantHy^w Bnmber, to«awtlier,isa^^ 
ratio (24). In th& first example, the ratio of the quantities is as 4 to 6, or 
isatl^f and the ratio of the prices, as 12 to 18, or | j c=il.6; and in the 
second, the ratio of the Umes is as 2 to 11, or ^2^=5.5, and the ratio of the 
distances, as 3 to 16.5, or -11.^=5.5. Thus we see that the ratio of one 
number to cmother is expressed by the quotient, which arises from the 
division of one by the other, and that, in the preceding examples, the ratio 
of 4 to 6 is just equal to the ratio of 12 to 18, and the ratio or 2 to 11 equal 
to the ratio of 3 to 16^. The combination of two eoual ratios, as of 4 to 6, 
and 12 to 18, is called a proportion, and is usually denoted by four colons, 
thus, 4 : 6 : : 12 : 18, which is read, 4 is to 6, as 12 is to IB. 

193. The first term of a relation is called the antecedent , and the 
second, the consequent ; and as in every proporUon there are two relations, 
there are always two antecedents and two consequents. In the propor- 
tion 4 : 6 : : 12 : 18, the antecedents are 4 and 12, and the consequents are 
6 and 18. And since the ratio of 3 to 6 is equal to that of 12 to 18, 

(192) the two firactions- j- and ^ are also equal 3 and those, being reduced 
to a common denominator, their numerators must be equal. Now if we 
multiply the terms of ^ by 12, the denominator of the other fi-action, the 
product is ^§-, (30, Ex. 6.) and if we multiply the terms of ^ by 4, the 

denominator of the first fraction, the product is also ^. By examining 
the above operations, it will be seen that the first numerator. 72, is the 
product of the first conseauent and the second antecedent, or the two mid- 
dle or mean terms, and tne second numerator, 72. is the product of the 
first antecedent and second consequent, or of the two extreme terms. 
Hence we discover that if four numbers are proportional, the product of 
the first and fourth equals the product of the second and third, or, in 
other words, that the product of the means is equal to the product of tJie 
extremes. 

194. vln the proportion, 4 : 6 : : 12 : 18, the order of the terms may be 
altered without destroying the proportion, provided they be so placed, 
that the product of the means shall be equal to that of the extremes. It 
may stand, 4 : 12 : : .6 : 18, or 18 : 12 : : 6 : 4, or 18 : 6 : : 12 : 4, or 
6 : 4 : : 18 : 12, or 6 : 18 : : 4 : 12, or 12 : 4 : : 18 : 6, or 12 : 18 : : 4 : 6. 
By comparing the second eurrangement with question first, it will be seen 
that the ratio of the first number of lemons to their price is the same as that 
of the second number to their price, and this must be obvious firom what 
was said in article 191. 

195. Since, in every proportion, the product of the means is equal to 
the product of the extremes, one of these products may be taken for the 
other. Now if we divide the product of the means by one of the means, 
the quotient is evidently the other mean, consequently if we divide the 
product of the extremes by one of the means, the quotient is the other mean. 
For the same reason, if we dimde the product of the means by one extreme, 
the quotient is the other extreme. Hence if we have three terms of a jMro- 
portion given, the other term may readily be found. Take the first exam- 
fde. We have shown, (192) that 4 lemons are to 6 lemons as 12 cents are 
to tiie cost of 6 lemons, or 18 cents, and also (194) that 4 lemons are to 12 
cents as 6 lemons to their cost, or 18 cents. Now of the above proporti<« 
we have given by the question only three terms, and the fourth is reqiared 
to be found. Denoting the unknown term by the letter a^, the propoiliQB 
would stand — 

iem. lem. cU. cts. lem. ctt. Urn. cU. 

4 : 6 : : 12 t «. er 4 » IS. U 6 2 «. 

7 
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Now, since the product of the extremes iis equal to that of the means, 4 
' times X equals 6 times 12, or, according' to the second arrangement, 12 
times 6. Hence, if 12 times 6, or 72, be divided by 4, the first extreme, 
the quotient, 18, is evidently the other extreme, or the value of x. 

196* 3. If 4 men can do a piece of work in 6 days, in how many days 
can 8 men do it ? 

By analyzing the example, we find that 4 men 6 days=l man 24 days, 
and 1 man 24 days=:8 men 3 days. 8 then is the answer. Moreover it 
is obvious, that if 4 men can do a piece of work in 6 days, twice the num- 
ber of men will do it in half the time, or 3 days ; and generally the greater 
the number of men, the less the time, and the reverse ; and also, the longer 
the time, the less the number of men, and the reverse. In the above ex- 
amplcj the ratio of the men, 4 to SziS, but the raUio of the times, 6 to 3^. 
Now, if we invert the first ratio, it becomes, 8 to 4zrJ ; and we have two 
eoual ratios, and conseauently a proportion : i. e. 8 : 4 : : 6 : 3, or 8 : 6 : ; 4 
: 3. By the question, the proportion would stand, 8 : 6 : : 4 : ar; then 8a:=: 

4X6, and xziJ^zz^. Ans. Where mort requu*es less or less requires 
more, that is, when one of the ratios is inverted, as explained in this article, 
it is denominated irwerse proportions otherwise it is called direct proper 
tion. 
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Q. Sfn0le UttU of ^f^vtt* 

197. When tht%e terms of a proportion are given, the operation by 
which the fourth is found, is called tlie Single Rule of Tliree. All ques- 
tions, which can be solved by the single rule of three, must coulaiii three 
given numbers, two of which are of the same kind, and the other of the kiTd 
of the required answer; and from an examination of the preceding anal- 
ysis, it win be seen that the ^ven number, which is of the same kind as the 
answer^ may alwavs be one of the means in the . proportion j and, since the 
proportion is not altered by changing the places of the means, (1*3) it may 
always be regarded as the first mean, or the middle one of the three given 
terms. Now if the conditions of the question require the answer to be 
greater than the given number of the same kind, or fii-st mean, the other 
mean must obviously be greater than the first extreme ; but if the answer be 
required to be less, the second mean must be less than the first extrente. 
Hence we have, the following general 

RULE. 
198. Write down the given number, which is of the same 
kind as the answer, or number sought, for the second term. 
Consider whether the answer ought to be greater, or less, than 
this number ; and if greater, write the greater of the other two 
given numbers for the ihird term, emd the less for the first 
term ; but if less, write the least of the other two given niim- 
bars for the ikird term, and the greater for the first. Multiply 
the second and third terms together, and divide the product by 
the first, the quotient will be the answer. 

Note.— Before stating the question, the first and third terms must be 
reduced to the same denomination, if they are not already so, and the 
middle term to the lowest denomination mentioned in it. Tne answer win 
be m the same denomination, as Um second term, and may be brought to m 
by^er by reduction, if necessary. 



FBOPOBTION. 
Ql^anOKS FOR PRACTICE. 



bu. gaa. 
15 : 7.50 : 



15) 187.50(13.50 Am. 

By anaiyiis. — If 16 biuheU of 
torn cosi S7.60, (*« bushel will 
cosi (S7.fiO-^15;^) SO^, and if 
me bushel -- ■^ - ■ ■ ■ 



Tbo pur 
naTysii 



ipil ihould be reqnired lo 
Lbe follqwmg quetlioiu by 



three. 

5. If $7.50 buy 15 bushels 
«f corn, what will $13.50 buy? 

g CIS. bu. S fiB. 

7.50 : 15 : : 13.50 
15 



7.50)187.50(95 Am. 

TlUa b the reverse of lbe pre- 
ceding Kwmple, and Iherafwe 

& If a fomlly of 13 persons 
spend 5 bushels of wheat in 4 
weeks, how much will last 
them a year, allowing ^ weeks 

4: 5:: 53 Ana. 65 bush. 
7. If 91b. of sugar cost 6b. 
what will 251b. cost? 

Ans. I6b. Sd. 

Vi'ltea there is a remsinder after 
Aridlng- Iho produd of the second 



A \o the I 

Bod divide as before. 



r denoni 



a If eib. 4oz. of tobacco 
cost 5s. 6d., what wiU 241b- 
I3oz. coat? 



13S0Z. 66d. 196 



138)26136(198^.= 

16h. 6d. Ans 


le the severe terns are « 
oned, before Hating the que 



9. If 8 acres produce 176 
bushels of wheat, what will 34 

Ans. 746 bushels. 

10. A borrowed of B 350 
doUats for 7 months; lAer- 
wards B ■ borrowed of A 300 
dolleis ; how long must he 
lieep it to balance the former 
faror? Ans. 5mo. 25d. 

11. A goldsmith sold a tank- 
ard weighing 39oz. 15pwt., for 
£10 138. ; what was it per (&. ? 

OI.pwt. £ 9. 

39 15 : 10 13 :: 1 Ans. 5s, 4d. 
13. ir the interest of $100'. 
for 1 year be 6 doUs., what will " 
be the interest of 336 dollan 
for the same time ? 
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13. If 100 men can 4o s 

piece of work in 12 days, how 
many men can do the same in 
d days ? Ans. 400 men. 

14. If 100 doUars gain 6 dol- 
lars in one year, in. what' time 
will a sum of money double at 
that rate, simple interest ? 

6:1:: IW) Ans. 16§ yrs. 

15. If $100 gain $6 in 12 
months,- in how many months 
will a sum of money double at 
that rate, simple interest? 

g mo, g 
^ 6 ; 12 : : 100 Ans. 200 mo. 

16. If$100gain6 dollars in 
365 days, in how many 4%s 
will a sum of money double at 
that rate, siijiple inte^stP 

Ans. 60831 days. 

17. A owes B £296 17s., but 
beccMning a bankrupt,, can pay 
only 7s. 6d. on the pound; 
how much will B receive ? 

Ans. £111 69. 4d. 2qrs. 
- 18. If 1 dozen of eggs cost 
10^ cents, what will 250 eggs 
cost? Ana. $2,187. 

19. lit a penny loaf wei^ 
9oz. when wheat is 6s. 3d. per 
bushel, what ought it to weigh 
when wheat is 8s. 2id. per 
bushel ? Ans. 6oz. ISdrs. 

-20. How many yards of 
flannel 5qrs; wide, will line 20 
yards of cloth 3qrs. wide ? 

Ans. 12 yds. 

21. If a person at the equa- 
tor be carried by the diurnal 
motion of the earth, 25000 
miles in 24 hours, how fiur is 
he cu'ried in a minute ? 

Ans. 17^ miles. 



22i If aata£r4fl.6in. inlength 
cast a shadow 6 feet, what 
is the height of a tree whose 
shadow measures 108 feet? 

Ans.81ffeet 

23. If the earth revolite on 
its axis 366 times in 365 days, 
in what time does it perform 1 
revolution? 

rev. ds. rev. 
366 : 365 :: 1 
Ans. 23h. 56m. 4s. neaiiy.* 

24. Bought 4 bales of cloth, 
each containing 6 pieces, and 
each piece containing 27 yds* 
at £16 48. per piece ; what is 
the value of the whole, and the 
price per yard ? 

Ans. £388 16s. and 12s, per 
yard. . 

25. If a hogshead of rum 
cost $75.60, how much water 
must be added to it to xeduce 
the price to $1 per gallon ? 

Ans. 12|. gal. 

' 26. If a board be 9 inches 
wide, how much in length will 
make a square foot? 

Ans. 16in. 

27* How many yards of pa- 
per 3 quarters of a yard wide, 
will paper a room that is 24 
yards round, and 4 yds. high ? 
Ans. 128 yards. 

28. If a man spend 75 cents 
per day, what does he spend 
per annum? Ans. $27SL75. 

29. A garrison of 500 men 
has provisions for six months ; 
how many must depart that 
thiere may be provisions for 
those who remain 8 months ? 

Ans. 125. 

* This is called a sideral day. 
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90. The salaiy ef the Presi- 
dent of the United States is 
$25000 a year; what is that 
per day ? Ans. $68.49a 

31. If a field wiU feed 6 
eow-9 91 days, how long will it 
feed 21 cows ? 

Ans. 26 days. 

32. A lends B 66 dollars for 
1 year ; how much ought B to 
lend A for 7 months, to bal- 
ance the favor? 

Ans. $113,142. 

33. At $1.25 per week, how 
many weeks' board can I have 
for $100 ? Alls. 80 weeks. 

34. If my watch and seal be 
worth $48, and my watch be 
worth 5 times as much as my 
seal, what is the value of the 
watch? Ans. $40. 

6 : 48 : : 5 

35. A cistern containing 
230 gallons, has 2 pipes; by 
one it receives 50 gallons per 
hour, and by the other dis- 
charges 35 gallons per hour; 
in what time will it be filled ? 

Ans. 15h. 20m. 

26. What will 39 weeks' 
board come to at $1.17 per 
week ? Ans. $45.63. 

37. If 40 rods in length and 
4 in breadth make 1 acre, how 
many rods in breadth, that is 
16 rods long will make 1 acre ? 

- Ans. 10 rods. 

38. How many men must be 
employed to finish in 9 days, 
what 15 would do in 30 days? 

Ans. 50 men. 
7* 



39. The earth ii 360^ in 
circumference, « and revolves 
on its axis in 24 hours; how 
far does a place move in one 
minute in lat 44^^, a degree in 
that latitude being about 50 
miles ? Ans. 12im. nearly. 

h. m. deg^. m. m. 
24X60:360X50::!. 

40. If the earth perform its 
diurnal revolution in 24 hours, 
ior^^hat time does a place on 
its surface move through one 
degree ? Ans. 4 minutes. 

360«:24::lo • 

41. There is a cistern which 
hJjl a {Hpe that will empty it in 
6 hours ; how many such pipes 
will be required to empty it in 
20 minutes ? 

Ans. 18 pip^s. 

42. What is the value of 
642 dollars against an estate 
which can pay only 69 cents 
on the dollar ? 

Ans. $442.98. 

43. If 6352 stones of 3 feet 
long complete a certain quan- 
tity of walling, how many 
stones of 2 feet long will raise 
a like quantity ? Ans. 95^. 

44. Suppose 450 men have 
provisions for 5 months, how 
many must depart,^ that the 
provisions may serve those 
who remain 9 months ? 

Ans. 200 men. 

45. A person's annual in- 
come being £146, how much 
is that per day ? Ans. Ss. 
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- ANALYSIS. 

IM* 1. If a person can travel 9& miles in 4 days, ^iien the days aie 
8 houn long) bow far can be travel in 2 dayv, when tbe da^ are 12 hours 

r If a person can travel 96» miles in 4 days, be can travel (96-74c=) 24 
miles in 1 day, and if he can travel 24 in a daVf which is 8 hours lon^, he 
can travel (24-7-8=1:) 3 miles in 1 hour, and if he can travel 3 miles m an 
keur, he can travel, when the days are 12 hours long, (12x3=) 36 miles in 
1 day, or (36x2=) 72 miles in 2 days, which is the answer. 

II. It must be evident that the distances travelled by a person ^oing all 
the time at the same rate will be in proportion to the times in which they 
are travelled. In this case, 4 days, which' are 8 hours long, are equal to 
(8X4zz) 32 hotirs, and 2d. 12 hours long equal (12x2=:) ^. and hence 
we have this proportion, 32h. : : 96m. : : 24h. : x, or the distance travelled 
in tbe 2 days, which we find to be 72 miles as before. 

III. It will be obvious, in the above question, that the distance travelled 
depends upon two circumstances, viz. the rmmber of 'days and the length 
of the days. Now, supposing tl^ days had all been of the same length, 
we shoui(i have had this projK^on, viz. 4d. : 96m. : :2d.i x, or tho dis- 
tance travelled in 2 days , or, supposing the number of days bad been tbe 
same in both cases, the proportion wopid stand, 8h. : 96m. : : 12h. : x, or the 
distance travelled when the days are 12 hours long. Uniting these propor- 
tions together, we have . 

by which it appears that 96 is to be multiplied by t and 12, or (2x12=) 
24, and divided by 4 and 8, or (4x8=) 32, which is tbe same as the second 
method of solving the question. 

200. <2. If 12 men can make 9 rods of fence in 6 days, when the days 
are 10 hours long, how many men will be required to make 18 rods of fence 
in 4 days, when the days are 8 hours long ? 

In this question, the number of days and their length being supposed to 
be the same in botii cases, we should have this proportion, ^s. : 12 men 
; : 18 : JF, or the number of men required to build the 18 rods — supposing 
the number of rods to be the same m both cases, and the days to be of 
equal length, we should have this proportion, 4d. : 12 men; : 6d. : x, or th9 
number reauii-ed to build the f(^nce in 4 days, and supposing the number 
of rods ana also the number of days to be the same m both cases, we 
should have this proportion, 8 hours : 12 men : : lOh. : x, or the number 
required, when the days are 8 hours long. These three proportions com- 
Uned, we have 

9rds.^ 18rds.^ 

4d. i : °i|" : : 6rds.^ : ar, 

8h. S lOh. ) 

by which it appears that 9X4X8 : 12 : : 18x6x10 : x, and multiplying tije 
product of the third terms by die second, and dividing by the product of the 
nnt terms, we find the value of a; to be 46 men, which is the answer. 

DOUBLE RULE OF THREE. 

901. A proportion which is formed by the combination of 
Wo, or more, smiple proportions, as in the preceding examplef, 



ios. 



COMP0URB paom»TioK< 
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is called a Compunrnd PnpmHon. The rule by which the 
fourth term of a compound proportion is found, is called the 
Dovblt Ride of Thrtt^ and may be understood fix>m the preced- 
ing analysis. 

RULE. 

302. Make that number, which is of the same idnd as the 
required answer, the second term. Take any two of the re- 
maining terms which are of the same kind, and place one for 
a first, and the other for a third term, as directed in the Single 
Rule of Three (198) ; then take any other two of the same 
kind, and place them in the same way, and so on till all are 
Used. Multiply the product of the third terms by the second 
term, and divide the result by the product of the first terms : 
the quotient will be the required answer. 



• QUESTIONS FOR PRACTICE. 



3. If 120 bushels^f oats will 
serve 14 horses 56 days, how 
many days will 94 bushels 
serve 6 horses ? 

Ans. 102^ days. 

4. If $100 gain $6 iA 12 
months, what will be Uie inter- 
est of $350 for 2 years and 7 
months ? 

2y. 7mo.=:31mo. 

100 : 6 : : 350 
12 : : : 31 

Ans. $54.25. 

5. If a sum of money at 6 
per cent., simple interest, dou- 
ble in 200 months, what will 
be the interest of $300 for 8 
months? 

100 : 100 : : ^ 
200 : : : 8 

Ans. $12. 

6. If the transportation of 
SOcwt. 37 miles, cost 16 dolls., 
what will the transportation 
of 12cwt. 50 miles cost ? 

Ans. $12,972. 



7. If the interest of $45 for 
6 months be $1.80, what is the 
rate per annum ? 

Ans. 8 per cent. 

8. If 8 men spend 48 dolls, 
in 24 -''Weeks, " how much will 
4^j?liien spend in 48 weeks, at 
t}]^b same rate ? Ans. $480. 

9. - If the freight of 5 tierces 
of salt, each weighing 5^ cwt. 
80 -miles, cost $28, what will 
be the fireight of 75 sacks of 
salt, each weighing 2| cwt, 
150 miles ? 

Ans. $322,159^. 

10. A man lent $350 to re- 
ceive interest, and when it 
had continued 9 months, he 
received principal and interest 
together, $360.50; at what 
rate per cent, did he lend hi$ 
money.? Ans. 4 per cent ' 

11. With how many pounds 
sterling could I gain £5 per 
annum, if with £450 I gain 
in 16 months, £30 ? 
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ANALYSIS. 

803* 1. Two men, A and B, trade in company ; A pats in JflOO, and 
B $fOO, and they gain 5^* What is each man's sham or the gain ? 

Each man's gain must. evidently have the same relation to the whole gain, 
that the oHney which he puts in, has to the whole amount put in. In other 
words, the whole amount put in, will be to the whole gain as each man's 
ahare of the amount put in, is to his share of the gain, i. e. 

^300 : ^30 : : I ^goo $ ' ) 520 B'J share! $ '^"'• 

S04« t. A and B hired a pasture for 12 dollars $ A put in 3 cows for 8 
weeks, and B put in 4 cows fjpir 9 weeks 5 what part of the rent ought each 
to pay 1 

Three cows 8 weeks are equal to 1 cow (3X8=) 24 weeks, and 4 cows 
9 weeks are equal to 1 cow (4x9=) 36 weeks ; their shares, then, of the 
pasturage are 24 weeks and 36 weeks, eaual to 60 weeks' pasturage. 
Then, as the whole pasturage is to the wfaole^ rent, so is each man's share 
of the pasturi^ to his share of the rent ; that is, 

60 w • ffl2 • • i 3X8=24w. : ^4.80 A's share. ) .^ 
WW. . ^ix . . ^4x9==36w. : ;J7.20 B's share. J '^'* 

To prove the coirectness of the work, we add together the shares, and 
find them to amount to (4.80-|-7.20=:) ;P12, the whole rent (54). 

DEFINITIONS. 

205. Money, or property employed in trade, is called capital, 
or stocky — ^gain to be ^^ded, the dividend. Fellowship is a 
general rule, by which ""m^hants, or others, trading in com- 
pany with a joint stock, co^ute each person's particular share 
of the gain or loss. 

r RULE. 

206. When (he stocks are employed for eqtud times, say : As 
the whole stock : is to the whole gain or loss : : so is each man's 
share of the stock : to his share of the gain or loss (203). 
fpten the times are uneqtud, multiply each man's stock by the 
time of its continuance in trade ; then say, As the sum of the 

Sroducts : is to the whole gain, or loss : : so is each man's pro- 
uct : to his share of the gain, or loss (204). 

QUESTIONS FOR PRACTICE. 
3. A and B made a joint I 4. Three persons make a 
stock of $500, of which A put joint stock, of which each puts 



in $350, and B $150; they 
gain $75 ; what is each man's 
Mare of the gain ? 



-rtft.7.1., 5 350 : 58.50 A's. 
WW.73.X J 150 : 22.50 B's. 

( 75.00 pr^i: 



in an equal share ; A continues 
his stock in trade 4 months, B 
his 6 months, and C his 10 



$ $ $ ' Ans. months, and they gained $480 



what was each man's share ? 
$96 A's. 
144 B's. > Ant. 
240 C'8. 



907. 
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5. Ay B and G conmanied ; 
A put in £480, B £680, 
£840, and they gained £1010 ; 
what is each man'd share ? - 

£ 8. 

242 8 A's. > 
343 8 B's. > Ans. 
424 4 C's. S 

6. Pivide $160 among 4 
men, so that their shares imall 
be aa 1, 2, 3, and 4. 

ri6 



Abs.< 



32 

48 
64 



160 proof. 

7. A person dying, be- 
queathed his estate to his 3 
sons; to the eldest he gave 
9560, to the next $500 and to 
tiie other $450 ; but when his 
debts were paid, there were 
$950 lefl; what was each 
son^s share ? 

$352^17-4-lst ) 
314.569- -2d. VAns. 
283.112-|-3d. ) 

8. Two merchants entered 
into partnership for 18 months. 
A at first put in £100, and at 
the end of 8 months pat in 
£50 more; B at first put in 
£275, and at the end of four 

. months took out £70 ; at the 



end af the 18 m<»it]i8 they had 
gained £263 ; what is each 
man's share ? 

£96 9 6||f A's. ) 
16^ 10 5|fj B's. S ^'^• 

£263 

9. Three men hire a pasture 
for $100; A puts in 40 oxen 
for 20 days, B 30 oxen for 40 
days, a^d C 50 oxen for 10 
days ; how much must each 



man pay 



$32 A's. 
48 B's. ^ Ans. 
20 C's. 



$100 proof. 

10. Three fanners hired a 

pasture for $60.50. A put in 

5 cows for 4i^ months, B put 

in 8 for 5 months, and C put 

in 9 for 6 j months ; how much 

must each pay of the rent ? 

$11.25 A's. 

20.00 B's. ^ Ans. 

29.25 C's. 



$60.50 proof. 

11. D and E companied ; 
D put in $125, and took out 
^ of the gain; whai did E 
put in .^ Ans. $375. 



ANALYSIS. 

207. ] . If I mix 6 quarts of cuirants^ which are worth 8 cento a qaart, 
with 2 quarts worth 12 cents a quart, what will a quart of the mixture \m 
worth? (60) 

Six qi^arts at 8 ceuU are worth (8x6=) 48 ceiUs, and 2 quarts at 12 
•eats are worth (12x2=) 21 cents ^ then 48-f-24c:^72 cents, the wocti^. <JL 
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the wbole mixture; and 72-74) (=54-2, the whole mixture) rr$ cenU. the 
worth of 1 quart of the mixture. When the prices and ^^tantities w the 
simples are given, and it is rec|[uired to find the price of a given quanUty 
of toe mixture, as in the preceding ex^jnple, it is called 

ALLIGATION MEDIAL. 

RULE. 

808. Multiply each quantity by its price, and divide the sum 
of the products by the sum of the quantities, the quotient will 
be the rate of the compound required. 

QUESTIONS FOR PRACTICE. 



2. If I mix 8 bushels of 
wheat at $1.20 per bushel, 12 

bushels of rye at 60 cents, and 
10 bushels of com at 50 cents, 
together ; what is a bushel of 
the mixture worth ? 

1.20 60 50 8 
8 12 .10 12 

10 

9.60 7.20 5.00 — 

7.20 30 sum of 

5.00 [the quantities. 

21.80 sum of prod. 

Then 30 ) 21.80 ( $0.72ii per 
bushel, Ans. 

3. A merchant mixed 6 gal- 



lons of wine at 4s. lOd. a gal- 
lon, with 12 gallons at 58. 6d., 
and 8 at 6s. 3^d. a gallon; 
what is a gallon of the mixture 
worth ? Ans. 5$. 7d. 

4. If 5lb. of tea at 6s. per lb*, 
81b. at 5s., and 41b. at 4s. 6d., 
be mixed together, what is a 
pound of the mixture worth ? 

Ans. 5s. 2^d. 

5. A goldsmith melted to- 
gether 10 oz. of gold 20 carats 
fine, 8 oz. 22 carats fine, and 
1 lb. 8 oz. 21 carats fine ; what 
is the fineness of the mixture ? 

Ans. 20^1 carats fine. 



ALLIGATION ALTERNATE. ^ 

809. When the prices of the simples, and also tbe-price, or rate of the 
mixture, are ^ven, the method of finding* the proportion, or quantities of 
the several simples, is called AUigationJaJtemaU. 

t. A person has tea worth 40 cents a pound, which he wishes to mix with 
tea worth 60 cents a pound, in such manner that the mixture shall be worth 
50 cents a pound ; in what proporticm must it be mixed ? Ans. Elqual 
quantities oi each ; for the pnce of one kind exceeds the mean just as much 
as the price of the other foils libort of it, the difference between the given 
rate and the mean being 5 in each case. 

2. In what proportion must I mix currants worth 9 cents a pound, with 
currants wortn IS^ents a }M)und, in order that the mixture may be worth 10 
cents a pound ? Here a pound at 9 cents fklls one cent short of the mean, 
and a pound at 12 cents exceeds the mean 2 cents : hence, 2 lb. at 9 cents 
wiU fall short of the mean by the same quantity tnat one lb. at 12 cents 
exceeds it ; we must therefore take t<viice as many of the 9 cent currants 
as we do of tb6se worth 12 cents, in order that the mixture may be worth 
ID cents. 
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From the foregoing examples it appears, that the less the price of any 
nmple difTersfrom that of the mixture, the quantity required of that simpre 
to form Ae mixture wiil be proportionately greater, anci the greater the diA 
ference the less the quantity ; and ihat the differences between the values 
of the simples and the given value of a mixture of those simples, mutually 
exchangee!, express the relative quantities of those simples necessary to 
make a mixture of the given value. Exchanging these differences in the 
above, examples^ wo have in the first, 5 lb. at w cents, with 5 lb. at 60 cts., 
or equal quantities of each ; and in the second, we have 2 lb. at 9 cts. with 
lib. at 12. 

RULE. 

SIO. Reduce the rates of all the simples to the same de 
nomination, and write them in a column with the rate of tht 
requked compound at the left hand. Connect each rate which 
is less than the rate of the compound, with one that is greater, 
and each that is greater with one that is less. Write 3ie dif- 
ference between each rate and that of the compound against 
the numbier with which it is connected. Then if only one dif- 
ference stand against any rate, it will express the relative 
quantity to be ta2ken of that rate ; but if there be more than 
one, their sum will express the relative quantity to _be taken 
of tiiat rate in making up the compound. 

QUESTIONS FOR PRACTICE. 
3. A farmer wishes to mix rye worth 4s., com worth 3s., 
barley worth 2s. 6d., and oats worth 2s., so that the mixture may 
be worth 2s. lOd. per bushel ; what proportion must he take of 
each sort .^ 

d. bu. 

^^24 s —14 oats, ^ 



2s. z= 24d. 
2&. 6d. =z30d. 
3s. = 36d. 
4s. = 48d. 
2s. 10d.=34d. 
d. 
^24- 

34d.^ 



34 

d. 



\ 



30> 1—2 bar. 
36j I — 4 com, 
48 ' —10 rye. 



» Ans. 




14 



4. A merchant would mix 
wines at 14s., 15s., 19s. and 
22s. a gallon, so that the mix- 
ture may be worth 18s. a gal- 
lon; how much must he teke 
of each sort? 

^4 gal. at 14s. 

Ang.U?- -H^- 



3 gal. at 19s. 

4 gal. at 22b. 



bu. 
=14^ 

5+^^1 [Ans. 

lOf 4=14 J 

5. How must barley at 40 
cents, rye at 60 cents, and 
wheat at 80 cents a bushel, be 
mixed together, that the com- 
pound may be worth 621 cents 
a bushel ? 

171 bush; barley. 
Ana. \ 171 bush. rye. 
25bu^ whe^ 
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AllisBlioB Alternate » llie reverse of AOigalion Media), and may be 
proved by it Uuestions under this rule adnut of as many dirorent answers 
as there are different ways- of linking. 

Sll. When (ht whole composition is limited to a certain qutm- ' 
*i(y. Rule. — Find the difference^ by linking as before ; then 
sajr As the sum of the quantities or dilierencefi, thus determin- 
ed : is to the given quantity : : so is each of the differences: to 
the required quantity of that rate. 



QUESTIONS FOR PRACTICE. 



6. How much water at cts. 
per gallon, mast be mixed with 
brandy at $1JS15 per gallon, so 
«« to fill a vessel of 80 gallons, 
and that a gallon of the mix- 
ture may be worth $1 ? 

ioo5^^ — ^^ 

^"" i 1.25-^100 



gal. gal. 
125 : 80 : 



il. eal. 



1.25 

CHI. gai 
J 25 : 16 water. 
J 100 : 64 brandy. 



Given quantity 80. 

7. How much silver of 15, 
of 17, of 18, and 22 carats fine, 
must be melted together to 
form a composition of 40 oz. 
20 carats fine ? . 



Ans. ' 



oz. 

f 5 of 15^ 
5 of 17 
5 of 18 

L25of 22J 



»car. fine. 



8. A grocer would mix teas 
atds., 4s., and 4s. 6d. per lb.; 
and would have 30 lb. of the 
mixture wx>rth 3s. 6d. per lb. ; 
how much of each must he 
take? 

lb. 
C 18 at 3s. 
Ans. < 6 at 48. 
( 6 at 4s. 6d. 

9. How many gallons of 
water worth Os. per gallon, 
must be mixed with wine worth 
3s. per gallon, so as to fill a 
cask of 100 gallons, and that 
a gallon of 3ie mixture may 
be afforded at 2s. 6d. ? 

gall. 

. ^ 5 l^t water. 
^^•>83i wine. 



212. When me qf the^ simples is limited to a certain quaniiti/, 
RuL£. — Find the differences o^ before; then. As the difference 
standing against the giv«n quantity : is to the given quantity 
: : soare thepther differences, seVierally, : to the several quan- 
tities reQuired. 
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QUESTIONS FOR PRAcmCE. 



10^ A grocer would mix teas 

at 12a., lOs., and 68^ with 20 

lb. at 48. per lb. \ how much of 

each sort must he take to 

make the composition worth 

8b. per lb.? 

against the given 
quantity. 




lb. 

10 at 68. 
10 at 10s 
20 at 128 



;^ 



Ans. 



11. How much wine at 5^^ 

at 5e. 6d.) and 6s. per gallon, 

must b^ mixed with 8 gallons 

at 46. per gallon, so that the 

mixture may be worth 58. 4d«' 

per gall(m ? 

gal. 
r 2 at As. ) 
Ans. < 4 at 68. 6d.> per call. 
06at6s. S 



MISCELLANEOUS. 



1. A has 350 yards of cloth 
at Is. 4d. per yard, which he 
would exchange with B for 
sugar at 25s. 6d. per cwt; 
how much sugar will the cloth 
come to? 

350 yards at Is. 4d.=4668. 
8d.=5600d. and25s.6d.=r:306d. 
d. cwt. d. 

Then 306 : 1 : : 5600 

cwt. qr. lb. 
A^s. 18. 1 5f nearly. 

2. A has 7i cwt. of sugar, at 
8d. per lb., for which B gave 
him 12^ cwt. of flour ; what 
was the flour per lb. ? 

Ans. 4id. 

3. How much tea, at 9s. 6d. 
per lb., must be given in bar- 
ter for 156 gallons of wine, at 
12s. 3j|d. per gallon ? 

Ans. 2011b. 13,1^2. 

4 B delivered 3 hhds. of 
brandy, at 66. 8d. per gallon, to 
C far 126 yards of cloth ; what 
wa« the cloth per yard ? 

Ads. IDs. 
6 



5. A has oolSee, which he 
barters with B at lOd. per lb 
more than it cost him, against 
tea, which stands B in lm» the 
lb., but puts it at 12s. 6d. : I 
would know how much the 
coffee cost at first 

Ans. Ss. 4d. 

6. A and B barter; A has 
150 gallons of brandy, at $1.20 
per gal. ready money, but in 
barter, would have $1.40 ; B 
has linen at 60 cents per yard, 
ready money ; how ought the 
linen to be rated in barter, 
and how many yards are equal 
to A's brandy ? 

Ans. balrter price, 70 cents, 
and B must give A 300 yards. 

7. C has tea at 78 cents per 
lb., ready money, but in barteri 
would have 93 cents; D has 
shoes at 7s. 6d. per pair, ready 
money ; how ought they io b« 
rated in barter, in exchange 
for tea? Ans. $1.49 
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8. C. has candles at 6b. per 
dozen, ready money; but in 
barter he will have 6s. 6d. per 
dozen ; D has cotton at 9d. 
per lb. ready money; what 
price must the cotton be at in 
barter, and how much cotton 
must be bartered for 100 dozen 
of candles ? 

Ans. the cotton 9id. per lb. 
in barter, and 7cwt Oqrs. 161b. 
of cotton must be given for 
100 doz. candles. 

Note.— The exchange of one 
commodity for another, is called 
Harter. 

9. If 6 men build a wall 20 
fbet long, 6 feet high, and 4 feet 
thick, in 32 days ; in what time 
will 12 men build a wall 100 
feet long, 4 feet high, and 3 
feet thick ? Ans. 40 days. 

10. If a family of 8 persons 
in 24 months spend $480 ; how 
much would they spend in 8 
months, if their number were 
doubled? Ans. $320. 

11. Three men hire a pas- 



ture for $48; A puts in 86 
sheep for 4 months, B 60 sheep 
for 2 months, and C 72 sheep 
for 5 months; what share of 
the rent ougjit each to pay? 
A $19.20 > 
. B 7.20 V Ans. 
C 21.60 > 

12. If I have a mass of pure 
gold, a mass of pure copper, 
and a mass, which is a mixture 
of gold and copper, each weijfh- 
ing 10 lb., and by immersmg 
them in water, find the quanti- 
ties displaced by each to be 8 
by the copper, 7 by the mix- 
ture, and 5 by the gold ; what 
part of the mixture is gold, and 
what part copper? 

7j^ And 

^ • ^" • • ^ 1 : 3i gold. 

This is the celebrated problem of 
Archimedes, by which he detected 
the fraud of the artist employed by 
Hiero, king of Syracuse, to make 
him a crown of pure gold (211). 
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ASSESSMENT OF TAXES. 



1. Supposing the Legislature 
should grant a tax of $35000 
to be assessed on the inventory 
of all the rateable property in 
the State, which amounts to 
$3000000, what part of it 
must a town pay, the inventory 
of which is $24600? 
S inv. S tax. g in v. $. 

mom : 35000 : : &600 :287 

Ans. 



2. A certain school, consist- 
ing of 60 scholars, is support- 
ed on the polls of the scholars, 
and the quarterly expense of 
the whole school'^is $75 ; what 
is that on tlie scholar, and 
what does A pay per quarter, 
who has 3 scholars ? 

Ans. $1.25 on the 6ch(dar, 
and A pays $3.75 per quarter. 



i. 



SIS. 



HEVISW. 






3. If a f»wn, the inventory 
of which is $24600, pay $287, 
what will A's tax be, the in- 
ventoiy of whose estate is 
$525.75 ? 

24600.00 : 287 : : 525.75 : 

$6,133 Ans. 

4. The inventory of a cer- 
tain school district is $4325, 
and the sum to be raised on 
this inventory for the support 
of schools, is $86.50 ; what is 



that on the dollar, and whati 
C's tax, whose property inve^ 
tories at $76.44 ? 
$4325 : 86.50 : : 1 : .02 ci 

Anal 
& 76.44X.02=$1.528,C'staxi 

5. If a town, the inventory 
of which is $16436, pay a tax 
of $493.08, what is that on the 
dollar? 

$16436 : $493.08 : : 1 : .03cts. 

Ans. 



2L3* in assessing taxes, it is eenerally best, first to find what each 
dollar pays, and the product of eaoi max^s inventory, multiplied by this 
sum, will be the amount of his tax. In t£is case, the sum on the dollar, 
which is to be employed as a multiplier, must be expressed as a proper 
decimal of a dollar, and the product must be pointed according to the nile 
for the multiplication of decimals (132)5 ^^^ ^ cents mustl>e written 
.02. 3 cents, .03, 4 cents, .04, dec. It is sometimes the practice to make a 
table by multiplying the value on the dollar by 1, 2, 3, 4, dec. as follows : 



3.00 
6.00 
90)0 
12.00 
15.00 
18.00 
21.00 
24.00 
27.00 
30.00 
on the supposition that the tax amounts to three 
example oUi. UsK.— What is B's tax, whose 
By the table, it appears that ^200 pay^G, thai 
pay 18 cents. 

Proceed in the same way to find each indi- 
vidual's tax, then add all the taxes toeeUier, 
and if their amount asree with the wboTe sum 
proposed to be raiseo, the wwk is ri^t. It is 
sometimes best to assess the tax a tnfle larger 
than the amount to be raised, to compensate 
fw the loss of firactions. 







TABLE. 




^i^y" 


.03 
.06 


^iJPf/' 


.30 
.60 


5100 pays 
200 " 


3 " 


.09 


30 « 


.90 


300 " 


4 " 


.12 


40 " 


1.20 


400 « 


6 " 


.15 


50. " 


1.5D 


500 " 


6 " 


.18 


60 " 


1.80 


600 " 


7 " 


.21 


70 " 


2.10 


700 " 


8 " 


.24 


80 " 


2.40 


800 " 


9 " 


.27 


90 " 


2.70 . 


900 " 


10 " 


.30 


100 " 


3.00 


1000 " 



This table is constructed 
cents on the dollar, as in 
rateable property is $216 1 
$10 pay ^2.10, and that " 

Thus $200 is 6.00 

70 is 2.10 

6 is 0.18 



•276 



S8.28 ^ 
B's tax. 



REVIEW. 



1. What is meant by ratio 7 How 
ratio expressed ? What is the first 
called ? the second term ? 



four terms of a prqxMrtionY How 

is this truth shown 1 

3. Doe« tbasv^B'Sk^ ^^DA '^^«' '^^ 

f." What is proportion 1 What \ Vhft Vwo rnxdieiiA v^tcba ^«t\. vfc*. ^S^^ 
leraJ uutb is stated respecting the \ podiona'l VtVx^ ^^^•'^ 
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4. What is neaat bj inverse pro- 1 7. What it FellowiUp T ' Wtatie 
fortion 1 ,1 meant bv capital or stock ? Wbal 

6. What is neltnt t^ the 'Single by dividend ? What is the ruie 
Rule of Three 7 Whal i? Ae gnu- . when the times are equal 7 What, 
eral rale for stating questions in the ] when they are unequal 7 What is 
Rule of Three 7 Bow is the an- \ the method of proof 7 
swer then found 7. If the first and - 8. What is Allintien? What is 
third terms be of Ififlferent denbmi- | Alli^tion Medial? — Aliigation Al- 
nations, what is to be done 7 What, | teroate 7 What is the rule for 
if there are different denominations j finding the proportional quantities 
in the second term 7 Of ^at de- to form a mixture of a g^ven rale 7 
nomination will the quotient be 7 j Explain by analysis of an example. 



What, if the quotient be not of the 
same denominatkm of the required 
answer ? What is the method of 
proof in this rule 7 

6. What is compound proportion 7 
By what other name is it called 7 
What b the rule for stating questions 
in compound proportion {--for per- 
forming the operation 7 



When the whole composition W 
limited to a oertsun quantity, how 
would you int>ceed 7 How, w^ien 
one of the simples is limiti^ to a 
certain quantity 7 How is AUi^ioa 
proved f 

9. What is Barter? What \g 
meant by a tax 7 What is the com- 
mon method of making out taxes 7 



SECTION Til. 

DEFINITIONS. 

S14« 1. Fractions are parts of a tmit. or of a whole of any kind. 

If any number, "^or particular thing, be divided into two equal parts, those 
parts are called fuUvea ; if into 3 equal parts, they are called thirds ; if into 
4 equal parts, they are called j^rtfu, or quarters (11) ; and, generally, the 
parts are named mm U»e number of |»arts in& which the thing, or whole, is 
divided. If an^ thing be divided into 6 equal parts, the parts are called 
Jijihs ; if into 6, they are called sixths ; if into 7, they are called sevenths ; 
and so on. Tliese broken, or divided quantities are called fractions. Now 
if an am>le be divided into fiee equal parts, the value of one of those |)arts 
would be one^^Oi of the apple, aiid the value of two parts twojtftks of the 
apple, and so on. Tims we see that the name of the firaction shows, at the 
same time, the number of parts hito which the thing, or whole, is divided, 
and how^manv of those parts are taken, or signified by the firaction. . Sup- 
pose 1 wishea to give a person two mihs of a dollar 3 T must first, dime 
the dollar into five eqoal nerts, and then ^ve the person two of these parts. 
A dollar is 100 cent»— 100 cents divided into 6 equal parts, each of those 
parts would be 20 cents. Hence, ofie^/2ft of 100 cents, or of a dollar, is 
20 cents, and two fifths, twice 20, or 40 cents. 

The tediousness and inconvemeace of writing firactions in words has led 
to the invention of an abridged method of expressing them by figures. Om, 
hilf is written }, one thirds ^, two lAtri{s,f , &c. The figure below the 
ftue shows the number of parts Into which the thin?, or whole, i& divided, 
and the figure above the. line shows how many of those parts are sign^ea 
by the fraction. The number below the line gives name to the firaction, 
and is therefore called the denominator; thus, it the number below the line 
be S, the parts signified are thirds, if 4, Vburl^, if bfj^ihs, and so on. The 
aamber wnttea above the line is caXled lillEte numerator >\>«x^«»si& vt. eoume* 



i. TVLGiX nuCTlORS. 

limiu to the DunAer ot f 

* il«nwwMt«r sf ■ frutHui Heaea ibe vaiiety of frutieu* m 



' nm kmdi, fu^or sDd ikdiiuJ, which diBln in Iha 

tbnn of enmnioD. and the modei of opcislion. 

t. A tVfor Avwfim it npnsied bjr two nmrlben, coned Ihe mme- 
ralar mod deDominBloTj urilta lb« fnvner orer the btlcr, with a fine be- 
tweeo, ai 1, the fanner before the latter, u 3-%=4. 

4. A iKcund fVodiDit, or a jPkhhiJ, ia a liaction wluch denote! puU 
of ■ nail which become ten limei smallw bjr each guccessLve diviiion (llS), 
vat i> eipnwd hjr wriHng dowa Ihe oumefater oaly. (See Part II. Bact. 
III). A decimal ii read at (be nme maiuier w a. vulgar fraelkni) ibm 
0£ i) tead 5 leothi, 0.3S !S huodredih*, and it U put iwo Oe fbnn of 

' - ctioB 4:^ drawii^ a line lutder it, and wr"' "■" — 

i.afl 4ba]B B< figBiH id the decjmal, wHh 
" ^, 0.86, ^, Md OX-06, .^jfi^ 

VULGAR FRACTIONS 

316- 1. A jmptrfiattiiM ie one whose ntunenLtor is less 
Unn its deniHnmatOT; m t, }, 1, &c. (23), 

3. An imiproper fraction u one -wnoae numeratoi ia gre&ter 
than iB denomuiBtor ; as, ^ f^ Ijf, &.c. (34). 

3. Tbe numerator and denonunatoT of a firactiou are called 
its ttm* (30). 

4. A compound fractioi) is a ftaction of a fraction ; as, J of j, 

5. A mtrerf Komber is a whole number and a fraction written 
t(«etbei, B* 12i, and 6i (33). 

6. A cammtin Seitor, or emnmon nuiuun, of two or more 
DUnbers, is a nULobcr which wiU divide each of them without 
a lemainder. 

7. The greaUet ccntmon divtMnr of two or more niuobers, is 
the greatest nunther which wilj divide thos^ numbeiB severallj 
without a remainder. 

8. Two or more ftaetiooB are said to have a eomnon ffenomt- 
nator, when the denominator of each is the saine number (25). 

9. A common mtiliipU of two or more numbers is a number, 
which may be divided by each of thoee Bund)ers without a re- 
mainder. The least common multiple ia the ieaat number, which 

" may be divided as above. 

10. A primt namher ia one which can be divided without a 
remainder, only by itself, or a unit 

11. ^A (diquol pari of any number, is inch part of it,ae bein^ 
taken a certain number of times, will exactly malte that 
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TtTLGAB niACTIOKS, 



216, 217, tlf. 



13. A perfed tmmher is one which is just equal to the sum 
of til its aliquot parts. 

The smallest perfect number is 6, whose aKquot parts are 3. 2, and 1, and 
SH-2-(-l=£ : the next is 28, the next 496, and the next 8128. Onlj tea 
perfect nomSers are yet known. 



216. WHOLE 



mJMBERS, 
FORM OF 



CONSIDERED 
FRACTIONS. 



UNDER THE 



ANALYSIS. 



1. Change Jj^ to |l whole or 

mixed number. 

P)76 As the denominator de- 
•— notes the number of parts 
2^ into which the whole, or 
unit, is divided, and the nu- 
merator shows how many of those 
parts are contained in the fraction 
(22), there are evidently as many 
wholes, as the niunber of times the 
numerator contaimi the denomina' 
tor ; or, otherwise, since every fiuc- 
tion denotes the division of the nu- 
merator by the denominate (129), 
where the numerator is greater than 
the denominator^ we have only to 
perform the division which 'i» de- 
noted. 

217. 7h change an improper 
fraction to an equivalent whole 
or mixed nvmher. 

Rule. — Divide the numera- 
tor by the denominator, and the 
quotient wfll be the whole, or 
mixed number required. 



1. Change 2^ to an isi- 
proper fraction. 



25X3+l _yfi 



♦ ~ - : 



j|^ denotes the di- 
vision of 1 . by 3, 
(129)5 ^ >K>w we 
multifJy 25 by 3, ana add the pro- 
duct to 1, making (26x^1=) 76, 
and then write the 76 over 3, thus, 

J^, we evidently both multiply and 

divide 25 by 3 ; but as the multipli- 
cation is actually performed, and 
the division only denoted, the ex- 
{>res8ion becomes an improper frac- 
tion. 

A whole number is changed to an 
improper fraction, by writing 1 under 
it, witn a line between. 

218. 7\> change a whole or 
mixed number to an equivalent 
improper frcictiofi. 

Rule. — ^Multiply the whole 
number by the denominator of 
the fraction, add the numerator 
to the product, and write the 
sum over the denominator for 
the required fraction. 



QUESTIONS FOR PRACTICE 



2; Change -^ to a mixed 
number. 

3. Change j2|£. to a mixed 
number. 

4. In ^Vi^* s^Uings^ how 
many shillings ? 

5. In i^ of a week, how 
many weeks ' 



2. Change 8f to an impro- 
per fraction. 

3. Change 27|- to an im- 
proper fraction. 

4. In 19As, how many 
12ths? 

5. In S9- weeks, how many 
7tha? 



»9, ttO, SSI. 



TITLOAIl riUCTlOlfli. 



91 



219. MULTIPLICATION AND DITlSiON Or FRACTIONS 

BT WHOLE NUMBERS. 

ANALYSIS. 



1. James had ^ of a peck of 
pSiunSy and Henry had twice as 
many ; how ihany bad Henry 7 

Here we have e vidratly to moltii^ 
f by 2} but two times f is f ; 

hence, to multiply ^ by 3, we multi- 
ply the numerator 2^2, and write 
the product, 4, over 8, the denom- 
inator ; or, otherwise, if we divide 8, 
the denominator, by 2, and write 
the quotient, 4, under 2, the nu- 
merator, thus, ^, . the fraction be- 
comes multipled ; fi»: while the num- 
ber of parts signified remains the 
same, the division has rendered those 
parts twice as great} and these re- 
sults; 4 and ^, are evidently the 
same m value, though differing in 
the magnitude of the terms. There- 
fore 

220. 7h muU^ly a fraction 
by a whole number. 

Rule. — ^Multiply the nume- 
rator, (m: divide the denomina- 
tor, of the fraction by the 
whole number ; the residt will 
be the product required. 



]. Henry bad } of a peck of 

phmis, v^ch were tviice the quan- 
tity James had; how many had 
J^es 1 
* Here we have evidently to divide 

i into 2 equal parts ; but } divided 
mto 2 parts, one of them is :| ; then 
to divide ^ by 2, we must divide 
the numerator by 2. and write the 
quotient, 1^ over 4, the denominator ; 
or, otherwise, if we multiply 4, the 
denominator, by 2. and Write the 
product, 8, under z, the numerator, 

thus, ^, the fraction becomes divid- 
ed by 2; for while the number of 
parts remains the same, the multipli- 
cation has rendered the parts only 
half as great; and these results, 
^ and if are evidently the same m 
value, mough expressed in different 
terms. Hence 

221. 7b dimde a frw^Hon by 
a tolude number. 

Rule. — Divide the numera- 
tor, or multiply the denomina- 
tor, of the fraction by the whole 
number ; the result will be the 
required quotient 



QUESTIONS FOR PRACTICE. 



2. What is the product of 
f by 24.?— of f by 32.?— of 
I by 36?— of ^ by 42 .?— of 
TfVby3.? 

3. How many are 5 times 
^? — 3 times I? — ^14 tunes 
j^ ?_7 times ^ ? 

' 4. If 1 lb. of rice cost ^ 
of a dollar, what will 5 lb. cost ? 
5. If a bushel of wheat 
eost ^ of a dollar, what will 
6 bushels cost ? 



2. How many times 24 in 
if .?— 32 in ifii .9— ^ in iftA ? 
— 42ina^p?— 9in^? 

3. How many times 5 in 
J?— 3 in J ?— 14 in Jy^ ?— 7 
in -^ or 5 ? 

4. If 5 lb. of rice cost ^ 
of a dollar, what will 1 lb. 
cost? 

5. If 6 bushels of wheat 
cost j} of a dollar, what is it a 
bushel ? 



9S 
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JflJL'nPUCATIQN BY FRACTIONS. 

AffALYSlfll. 
232. If a load of haf he wm^th $12, what are } of u 
wor^? 




Jf^s^yk^:^ (Maef . Aitf. OllMr^is«, fbuip W the mvltipHcafmii b j a 9i4i<|^ 
lumber, Uw» ipahipUcaad i« vmaM 99 JUW^ t»^ at % imilliBlier ob- 
tains |ifl|i|8,if tjierefore the iniilUikKer b^ 1^ U^ ,in;HUil>li<»ad wiU b0.|«pMt- 
94 ose time, and (he pi^duct wul be Jast equal tp uie |Q)|]^pli««lXKl « if we 
mohipiier be j|, the mulliplicand wfU be repeated hal/fi time. tatA tae pv9- 
.4iici wiH be l»Jf the multiplicand ; if the mujtij^er be (; it will be meirfiBd 
OM iMnrf of a lime, and tbe oroduct wfl! be one third of the muh^pucami, 
ftnd ewneraliy, mmmplying by a frofium U taking ota mch a pari. ^^ 
mmlitplieamd a$ the fraction is part of a Mnk, Hence the jMnoduct of 1^ br 

f.islof 12: andtofindf of lt,we muat fimt find ^ of IS, by dividing l2 
y 3, and then waWply this ikird bv J« tto*, 12-^*=*, aad4X«=:«; f 8 
si&i ajne I of Sliy or ^ produci'^f $&hy^, m by ihe fovmer method. 
Tbev«forj$; 

tivhR^^Dvn^e ^ whole puiober hy the deiiomini^»r of the 
faction, ayid multiply the qooti^nt by the numerat<v, — or mul- 
tiply Hie whole number by the numerator, and divide the pro- 
duct by the denomiiiator. 

QUESTIONS FOR PRACTICE. 



2. What is the product of 
4 multiplied by j. ? — of 7 mul- 
tiplied by J ?--K>f 9 by J ?-^ 
of 17 by i ? 

3. If a barrel of rum cost 
$24, what cost } of it ? 

Ans. $18. 

4. What cost 18 bushels 
of com, itt ^ of a dollar a 
bushel ? Alls. $6. 



5. If a bushel of pears 
cost 75 cents, what cost ^ of 
them ? Ans. 15 cts. 

6. What is the product of 
16 by i ?— 256 by i ?— of 12 

jbyf? 

NoTis.— It will be obterred from 
the above examples, that moltif^ica* 
lion by a proper fiwetion gives a 
product which is less than the multi* 
plicand (121). 



224. MULTIPUCATM>N Ojr OVE T&AOTIQNAL ^UAtrriTr 

ST ANOTHER. 

J. A person owninf ^ of a gristmill, sold | of his share ; 
what part of the whole mifl did he sell ? 

Here we wish to take oat }.of }, which has been shown (SS2) to be the 
some as muhiplving I by }; but to muH^y by a (inaction, we mu^t divide 
ihe muItipKcandb^ the denominator, ana multiply the quotient by the nvr 
meratorv | is di\nded by 3, by muKipIymg the denominator ^ by 3 (121 )f 



:^ 




fUUf^fBBSi 



rcrz^Aii jiu€Ti0i^. 
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and the tpM^kaA b -^y «od i^ m araltipli^ hj % by -nndtlplyiq^ Him 
munerator, 3, by 2 (220), and the prodiu^ isv^l=eqael to the part of the 
mill sold. Hence. 

To muUiply a fracHon hy a fraction^ or to change a compound 

JraeHim to a single one, 

RuLi;. — ^Multiply the numerators together for a new nume- 
rator, and the jienominators together lor a new denominator. 

QUESTIONS FOR PRACTICE (56). 



12. A man owning ^ of a 
farm, sold j- of his share ; 
what part of the farm did he 
sell ? Ans. ^. . 

3. What part of a foot is } 
of ^ of a foot ? 

Ans. -^ 



4. What part of a mile is 
I of § of a imle ? 

Ans. ift;=J. 

5. Change ^ of i of J erf*! 
of ^ to a single fraction. 

Ans. ^o"32 ' 

6. Multiply fjf by ^. 



1 225. DIVISION BY FRACTIONS. 

1. In 6 dollars, how 'many times | of a dollar T 

Here we wish to divide x6 into parts, each of which shall be | of a dol* 
lar, or in other w<nxls; divioe 6 by %. Now in order to find how many timet 
i in 6; we reduce 6 to 4th8, by multiplying it by 4, the denominator of the 
fraction, thus : 4 times 6 are ^; 6 aollar», then, are 24 fourths, or auarters 
of a dollar) and dividing 24 fourths by 3 fourths (the numerator), toe oio- 

tient, 8, is evidently the number of times | of a dollar may be had in ^ 

or 6 dollars. Hence, 

2^ To divide a tehole number ly a fraction. 

Rule. — ^Multiply the number to be divided by the denomina- 
tor of the fraction, and divide the product by the numerator. 

QUESTIONS FOR PRACTICE. 



2. In 7 shillings, how many 
times ^ of a shilling? 

Ans. i^ 

3. In 17 bushels of wheat, 
how many times f> of a bush- 
el? AnSi^, 

4. In I gallon of wine, how 
many times ^ of a gallon ? 

Ans. i^=rl7 times. 

5. In 5 eagles, how many 
jL of a dollar? Ans. 900. 



6. In a pound of tobacco, 
how many quids, each weighs 
ing ^ of an ounce ? 

Ans. XL^.z=:101^ 

7. How many are 7-s-J? 

P^otE. — ^Here it will be seen that 
division 1t>y a fraction . gives a quo* 
tient larger than the dividend. 
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837, pivjsiov or onk fractkhval ^uantitt bt an* 

OTHER. 
ANALYSIS. 

1. If } of a bushel of wheat cost f of a dollaf, what is 
that per bushel ? 

To find the cost per bushel, we must divide the price by the quantitj 
(IM), that is, we must divide -^ by £■. But to divide a number bj a frac- 
tion, wtt multiply it by the denominaM>r, and divide the product by the 

BttmeFator (226) 3 hencei we must multiply f by 4, as -^zz — (220), and 

• 6 5- 

If. la divided by 3, by multiplying the denominator, 6, by 8, as, -^=— 
(121) 3 -^ of a dollar then is the price of one bushel. Henco, 

228. 7h divide a Jraction ly a fraction* 

Rule. — ^Multiply the numerator of the dividend by the de- 
nominator of the diyisor for a new numerator, and the denomi- 
nator of the dividend by the numerator of the divisor, for a 
new denominator. 

NoTK.— In practice, it will be most conv«iient to invert the divismr, and 
then proceed as in Art. 224. 

QUESTIONS FOR PRACTICE. 



3. In 7^ how many times 
J^? Ans. ^ 

3. In ^ how many tunes 
^ ? Ans. \\%=l. 

4. At ^ of a dollar a bush- 
el for oats, how many can I 
buy for -^ of a dollar 7 

Ans. ^=3 bush. 



5. If f of a yard cost f of 
a dollar, what is that a yard ? 

Ans. ^=$1.77{. . 

6. If f of a piece of clotli 
be worth § of ^ of an eagle, 
what is the whole piece worth? 

Ans. II eag. 



FRACTION 



229. ALTERATION IN THE TERMS OF A 
WITHOUT ALTERING ITS VALUE. 

ANALYSIS. 

A fraction is multiplied bv multiplyin|^ its mmierator. an4 divided by 
multiplying its denominator (219) ; hence if we multipl3r t>oth the terms of 
a fraction at the same time by anv number, we both multiply and divide thu 




the same time by any number, we both divide and multiply the fraction by 
the same number, and therefore do not alter its value. Hence, 



TULOAB FRACTIONS. 
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230. ^To enlat^e Uie ierm b/ 
afradion — 

R(TLE.^Mqltiply both the 
terms of the fraction ty the 
number which denotes how 
many times the terms are to 
be enlarged. 



231. 7b diminUh ^ iermi 
of a fraction — 

Rule. — ^Divide both the 
tefrms of the fraction by such 
a Aumber as will divide each 
without a remainder. 



QUESTIONS FOR PRACTICE. 



1. What is the expression 
for j^ in terms which are 10 
times as large ? — ^for ^ the 
terms being increased 9 
times? 



1« What is the expression 
for j^ in terms 10 limes less? 
— ^for ^ the terms being di« 
minished 9 times ? 



232. or THE 



GREATEST COBOfON DIYISOR OF TWO 
NUMBERS. 

ANALYSIS. 



1. If the two terms of a fraction be 8 and 3^, what is the greatest nani<* 
ber that will divide them both without a remainder 1 

It is evident that the greatest common divisor of 8 
and 38, cannot exceed the smallest of them. We wifl 



8)38(4 
32 

1)8(1 
6 



therefore see if 8, which divides itself^ and gives 1 for 

the quotient, will divide 38 ; if it will, it is manifesdy 

the CTeatost common divisor sought. But dividing tSa . 

b^^ 8, we obtain a quotient, 4, and a remainder, 6 ; hence 

— 8 is not a common divisor. Again, it is evident^ that 

2)6(3 the common divisor of 8 and 38 must also divide o, be- 

6 cause 38=:4 times 8 plus 6^ fa^nce a number which will 

divide 8 and 6 will also divide 8 and 38 ; we will there- 

fore see if 6, which divides itself, will divide 8. But dividing 8 by 6, we 

have a quotient 1, and remednder 2; hence 6 is not a common divisor. 

Again, for the reason above stated, the common divisor of 6 and 8 mast 

also divide the remainder, 2 3 and by dividing G by 2, we find that 2, which 

divides itself, divides 6 also ; 2 is therefore a divisor of 6 and 8, and it has 

been shown mat a number which will divide 6 and 8, will also divide 8 and 

38. Hence 2 is the common divisor of 8 and 38, and it is evidently the 

|;reatest common divisor, since it is manifest from the method of obtaining 

It that 2 will divide by it, and a number will not divide by another greater 

than itself. Therefore, 

233. 7b find t}i£ greatest common divisor of two numbers. 

Rule. — ^Divide the greater nmnber by the less, and the din- 
lor by the remainder, and so on, always dividing the last divisor 
hj the last remainder, till nothing remains ; then will the knl 
dhviflor be the common divisor required. 
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tl7LOAR PR1CTIOK8. 



S34>Sdft. 



aUESTIOfVS fOE PRACTICE. 



2. What is the greatest 
common divisor of 24 and 36? 

Ans. IS. 

9. What is the greatest 
common divisor of 612 and 
540? Ans.36. 

4. What is the greatest 
common divisor of 1152 and 
1080 ? Ans. 72. 

5. What 10 the greatest 



common divisor of 580, 320 
and 45 ? Ans. 5. 

NoTK.— When there are more 
than two ndmberSy find the conmion 
divisor of two, then of that divisor 
and one of the others, and so on to 
the last. 

6. What is the. n-eatest 
common divisor of 918, 1998 
and 522 ? Ans. 1& 



234. REDUCTION OF FRACTIONS TO THEIR MOST 

SIMPLE EXPRESSION. ^ 

ANALYSIS. 

1. What is the most sinq^e expression, or the least terms 



l%e te 



terms of a fraction are diminished, or made more simple, bj di- 
vision (230). Now, if we divide ^i^ so long as we can find any nmnber 
greater than 1 which will divide them both without a remainder, the firac* 
tion will evidently be diminished to the least terms which are capable of ex- 
pressing it, since the two terms now contain no common factor greater than 

umty. Thu,, i}^=i^, «)^=4f, S)i|=A. "«l 2)A=T^ 
least terms. Or if we find the greatest common divisor of the two terms, 
48 and 272, we may evidently reduce the fraction to its lowest terms at. 
once by dividing tbe two. terms by it. By Art. 233, we find the greatest 
common divisor to be 16, and 16)ijl^=:-^, least terms as before. Hence, 

235. To reduce ajractim to Ua hast terms. 

RuLE.^Divide both the terms of the fraction hj the greatest 
common divisor^ and the quotient will be the fraction in its least 
terms. 

• QUESTIONS FOR PRACTICE. 

2. What are the least terms 
of ^ij^ ? Ans. ^. 

3. What are the least terms 

ofHV' An8.f 

4. What are the least terms 
ef^^? An0. |. 



5. Reduce ^ to its least 
terms. Ans. ^. 

6. Reduce Jf J to its least 
terms. Ans. ^* 

7. Reduce ^} to its least 
terms. 
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236. COHBON MULTIPLES OF NDKBERS. 

I . What number n ■ common muUfJe of S, 4, 8 uid 19 T 
3X4X8X13^11'^' Ans. FirsI, 3 Irmes lonlZ; IS Iben ii made up of 
3 faun, or 4 ihreei; H i>, ifaereliiTe, diviiibJe bj 3 and 4. Araia, B tima 



whicb 19 divuiUe bir 
times 96 are 1152; 115 
13 inii«<y-BiiBi, each ' 
by 3, 4, S and IS ; i 
(SIS. Def. 9). 



5S ibeo is divis 
of i^c^ H divi 

is the least tommon midtij^e of 3, 4, 8 a 
: of iMcb each of the Bumben,3, 4 
Boporale 4, 3 u 



by 4, ve ■cporale 4, S and IS, each into (wo facton, one 
4)3,4,9, IS of which,!, is common, and tbe odien, I, SandSreapec- 

ttvely. Now as die products of the divisor, multiplied by 

3)3, ),S, 3 the quotients, are. sevet^ly, divisible by their i-eapeciive 
I dividcndB, (he products of these products by the other 

1, 1, 2, I qiioi!ent3, musf ttlso t>e divisible by tbe dividends ; fnr 
4X3X2=2* Ihesuproduqu are only the dividends a cenain number of 
times repeated. Tbe continued product then of the divi- 
sor, 4, sad the quotient 1, S,3, (4X1X^X3^^:34) is divi«ble br each i^ 
tbe dividends, 4, 8 ajid IS, and 34 is obviously iSe least number which il 
divisible by 4, 8 and 13, since IS wil) not divide by 8. and no number 
greater than 12, nad less than twice 13, or £4, will divide by IS. But (ha 
undivided number, 3, must also divide tbe number sought ; we thereon 
biing it down with the quotients, and dividing the numbers by 3, which are 
divisible by it, we find that 3 il already a factor of 34, and will theretbrs 
divide 34. Thus, by dividing auch of tlie given numbers as have a common 
AuHor by this factor, we Buppresa ali but one of the common factors of each 
kind, and tbe continued pt^uct of tbe divisors, and the numbers in the last 
tilte, whicb include U» quotients aod undivided nnmbers^ will contain tbe 
laetors of ail the given numben, and may Iberefore be dividad by eacb of 
them wmioat a remainder j and since the same nttraber is never taken mor* 
than mea oa a fbctor, the product is evidendy tbe least nimiber tiiat can be 
■0 divided. Hence, 

mnuUipk <^ bco or more nam- 

Rdlc — Armnge tlie ^vea numbers in a line, and divide bj 
any number that will divide two or mare of them witWit a re- 
mundei, setting the quotients and undivided numbeii in a liiiA 
belov. Divide the aecond line as before, and so on till then 
•re no ttro numbeia remaining, wliich can be exactly divided 
b; any number greater than unity ; then will the continned pro- 
duct of the several divieon, and numbers in tbe lowei line b« 
the multiple miuired. 



M 



vmUIAR SMLOMONS. 



Stffr. 



QUESTIONS FOR. PRACTICE. 



2. What is the least com- 
mon multiple of 3, 5, 8 and 
10? 

5)9, 5^ 8, la 



2)3, 1, 8, 2 



3, 1, 4 1 
and 5x2x3x4=120 Ans. 



3. What is the least num- 
her which may be divided hj 
6, 10, 16 and 20, without a xe*> 
moinder ? Ans. 240. 

4. What is the least com- 
mon multiple of 7, 11 and 13? 

Ans. 1001. 



239. raxcTioNB hebuceb to ▲ coi^imon denobci- 

WATOR. 
NALT8IS. 

Ir Reduce X of -s doQar and^ of a dollar to ti common 
denominator. ' 

If each term of ^ the first fraetion, be multipUed by 5, tlie denominator 
oi the second, the ^ becomes ^f and if each term of ^, the second, be 
multiped by 2, the denominator of the first, ^ becomes J^ ; then, instead 

of ^ and ^, we have the two equivalent fractions^ -^ and -^ (230), 
which have 10 for a common denominator. 

2. Reduce <^^ and ^ to a common denominator. 

Multiplying the terms of ^ by 24, the product of 4 and 6, the denomi- 
QS^ors of the other two fi*actions,^. becomes 4^4 j agsdn, multiply the terms 
of I by 16> the product of Sand 6^ the denommatora of the first and third 
finctious, I becomes ^^y and lastly, moltiplym^the terms of ^ by 12, the 
product of 3 and 4, the denominators of the first and second, ^ becomes 
^ ; then instead of the fractions ^, | and ^, we have the three «<qiuV8)elit 
fractions, ^^ ^ and ^, which have 12 for a common denominator. 
Fkmb acttreful eleaminatioB of the rf>evey the reason of the foUowing rule 
will be manifest. 

240. To reduce fractions of d^erent denominators to equvva- 
letfi fractions having a common denominator. 

E0LB«-^fMidt^)lf «^ the denominatom. together fbr the- cmo- 
mon denoaednator, and. eaeb nfiuneratoir by afl the denoEahmton 
eaneptotiiown to thserneift numezvtam. 




T^Fjf^^^^ 



yroff^R ■ jrmAOTunok 
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J53CA3lffiL£B* 



S. Reduce f and f ta a 
conunon denoizuiiatcMr. 

2x4=:;8 newnu. for f 
3x3=9 « **' I 
3x4=12 COOL denom. 
then X and ^ Ans. 

4. Reduce ^, f and f to 
a conunon denominator. 

^^- if » M «^ M- 



fiactiomr liavi^^« .oo^Smi 

denominator. 

Anfi.i||,|ifaiid^|Jf 
6. Express \ -and f of a 

dollar in parts of a doUar of 

the flame, magnitude* 

An8.^if ^d If. 



241. TO BSDUCE FRACTIONS TO ^HSIR LEAST OOH- 

MON DENOMINATOR* 

ANALYSIS. 

1. Reduce 1^ f* f » and^to their least -eoBUDOii denomi* 
nator. 

The common denominator foiind by^ tk« foregoing rule is a common 
multiple of the denominators of the given fractions, but not always the least 
common multiple; and consequently not always the least common denomi- 
nator. The least common multiple of the ctenominatorS; 3, 4, 8 and 12 is 
£4(238), which may be divided into thirds fourths, eighths and twelfths) 
for the new numerators we must therefore taxe such parts of 24 as are de- 
Qoled by the given fractions ; and this is done by dividing 24 by each of the 

denominators (^^=18, ^=6, ^=^, and ^zzftr}, and multiplying the 
quotients by the respective numerators. (8xl=S, 6x3=::18, 3X^1=1^1 and 
2XH=22), and the new numerators (8, 18, 15 and 22) written overS4, the 
common denominator, give if^^ 4-^, j^ and ^^ for the new fractions, 
having the least possible common denominator. Hence, 

. 242. To reduce Jradion$ of d^erent denommahn to tqim^ 
aleni fractions hammg the kasicommon denominators. 

Rule. — ^Reduce the several fractions to their least terms 
(S!85). Find the least common multiple of bH the. denominators 
for a common denominator. Divide the common denominator 
by '^e- denominators of the several fractions, and multiply the 
quotients by the respective numerators, and the products will 
be the new numerators required. 



J 
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VULGAR rRACTlOKS* 



S45--A45. 



QUESTIONS FOR PRACTICE. 



S. What is the least com- 
mon deaoDunator of j, f and 
t? ^ 

1,3,2 
Then 2x3x^=1% least 
common denoniinatOT. 
And 
12-^2=6 and 6x1=6 ) | 
12)(3-=4 4x2:=:8>2 
12) (4=3 3x3=9 J I 

Then A» A> A» A°»- 



3. What is the least com- 
mon denominator of ^ ^ and 
i? Ane. f, |,|. 

4. Wlmt is the least com- 
mon denominator of |- and 

5« Express f and | of a 
dollar in the least possible 
similar parts of a dollar. 

Ans. $1 and |. 

6. Redoce -^ -^ and f to 
the least common denomina- 
tor. An8.f^^f,-^^. 



243. REDUCTION OF FRACTIONS. (62) 

ANALYSIS. 



1. What part of a shiDing 
iSjQ^ of a pound? 

rounds are reduced to. shillings by 
imdtiplying them hy 20 (138), and 

3^X20=fJ (220), and }f=:| 

(235). jN^ of a pound, then, is ^ 

of a shuliog'. 

PfiSCENIUNG. 
244. To change fracUofu of 
a higher irdo i&»e ^a hwer 
den(m%nati4m. 

Rule. — ^Reduce the numer- 
ator to the lower denomina- 
tion bv Art. 139, and wrilSe it 
over the given denominator. 



1. What part of a pound is 
^ of a shilling ? 

To change shillings to pounds, di- 
vide them by 20 (138). 20)4(= 

of a shilling is, then, ]^ o^ & pound. 

ASCENDING. 
245. To change fractUms qf 
a lower into ^se of a higher 
denomination, 

RuiiE. — Multiply the denom- 
inator by the number which 
is required to make one of the 
next higher denomination, and 
so on (140) ; and write the last 
product under the given nu« 
merator. 



QUESTIONS FOR PRACTICE. 



fL Whit part of a pound is 

^ffj of a cwt ? 
5X4X28_ 




392 






d. What part of a cwt it 

f of a pound ? 

6 _6_3 . 

7X28X4"~T84~T892 . 



ruhOXA^ *KA«*1«HW 
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3. lUAlce ^ <tf a poUxA 
to the fraction of k peunj. 

4. Wbat put of B ponnd as 
^ of a gouiaa? 

5. What part of a rod ia 
f^ of a mUe ? 

6. Whftt port of ft minate 
ia tJIt °^ *" ''Oil' ' 

7. What part of a pwt. is 
T^lb-Troy? 



' 3. ft«dac«.yd.t«dieftac> 
tioD of a pound, 

4. What part of a guinea 
ia 4of apoiHiJ? 

< j.» 80 4 .„, 



6. Wliat part Of an hour ii 
-^JU of a minute P 

7. Wliat part of a pound ii 
J of a pwt. ? 



346: 3b ruAK« Jrattian$ tt inl^trg qf a ioteer denomituttum, 



1, Reduce f of a pou»d tQ 
shillings and pence. 

£JX30=^ and ^U;i:S|».i 
bul 4i.Xl&:^^.,ao(i i^=M. 
Then ;^==T«. 6d. Hence, 



Rule. — Reduce the numer* 
ator to Ihe next lower denom- 
ination, and divide by the de- 
nominator; if there be a re- 
mainder, reduce it still lower, 
and divide as before ; the sev- 
eral quotients will be the an- 



1. Reduce 7e. 6d. to the 
fraction of a pound. 

iben 7s. 6d.=£^H,=i4. Hence, 



a4a 7^ rtduee iniegert to 
Jitictumi of a kigktr dtiamxna- 

RiTLE. — Reduce the given 
number to the lowest denonu- 
nation mentioned ibr a numer- 
atm; and a unit of the higher 
denomination to the Bame for 
a denominator of the fraction 
required. 



auEOTiorra for practice. 



2- In i of a day, how many 

3. In j of an hour, how 
many minutes and seconda ? 

4. In ^ of a mile-, how many 
K>ds? 

6. In ^ of an acre, how 
many roodB and rods ? 



2. What part of a day ar« 
8 hours ? 

a What part of an how 
are 6m. 40b. ? 

4. Wliat part of a mile an 
ISO rods? 

5. What part of an aor* 
are 1 rood and 30 rodii^ 
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249. ADDITION OF FRACTIONS. 

ANALYSIS. ^ 

1. What is tiie sum of f of a dollar and 4 of a dollar ? ^ 
As both the fractioiui are 9tb8 of the same uait, the magnitude of the 

parts is the same in both-— the number of parts, 3 slocI 4, majr therefMe be 
added as wiiole numbers, and their sum, 7, written over 9, thus, X, ex- 
presses the sum of two given fractions. 

2. What is the sum of J of a yard and f of a yard ? 

As the parts denoted bj the given fractions are not similar, we cannot, 
add them by adding their numerators, 3 and 2, because the answer would 
be neither ^ nor ^j but if we reduce them to a common denominator, J 

becomes i^, and ^, -fr (240). Now each fi^ction denotes parts of the 
same unit, which are of the same magnitude, namely, Slths 3 their numtfSt- 
tors, 8 and 9, may therefore.be edited; and their sum, 17, being Written 
over 24 we have ^ of a yard for the sum of # and S of a yard. 

250. 2h add Jradwnal quatditiu* 

Rui^s. — ^Prepare them, when necessary, by changing com- 
pound fractions to single ones (234), mixed numbers to improp- 
er fjfttetions (318), fractions of different integers to those of the 
same (347,248), and the whole to a common denominator (340) ; 
and then Uie sum of the numerators written over the common 
denominator, will be the sum of the fractions required. 

QUESTIONS FOR PRACTICE. 



3. What is the sum of ^ 
and ■( of a dollar } 

4. What is the sum of ^ 
and ^ of a cwt ? 

Ans. ff . 

5. What is the sum of ^ 
of a week and ^ of a day ? 

Sd 14h. Ans. 



6. What is the sum of f 
mile, f of a yard, and ^ of a 
foot? 

- Ans. 660yds. 3ft 9in. 

7. What is the sum of 1^ 
of 6J, ^ of J, and 7^ ? 

Ans. 13|^. 

8. Wliat is the sum of ^, 
J, and f ? Ans. 3^. 




251,261 



TChOASL riUCTIONS* 
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261. SUBTRACTION OF FRACTIONS. 

ANALYSIS. 

1. What is the difference between -^ of a dollar and ^ 
of a dollar ? 

-fiy evidently expressef S tesths more than 3 tenths ; -^ then is the 
difference. 

2. What is the difference between f of a yard and f of a 
yard? 

Here we cannot subtract J from 2^, for the same reason that we could 
not add them (49). We therefore reduce them to a common denoounator, 
(A^ ^)/ and then the difierence of the numerators (9 — 8=1), written over 
84, the common denominator, gives JL for the difference of the fractions. 

Rule. Prepare the fractions as for addition (250), and then the differ- 
ence of the numerators written over die common dniominator will be the 
difference of the fraAions required. 

QUESTIONS FOR PKACTICE. 



3. What is the difference 
between ^ and ^ ? 

rom ^f take ^. 

Ans. ^. 
5. From f take f of f 

Ans. ^. 



6. From 96^ take 14^. 

Ans. 81 j-f. 

7. From f^ take |. 

Ans-il^. 

8. From 7 weeks take 9^ 
days. 

Ans. 5w. 4d. 7h. 12m. 



252. RULE OF THREE IN VULGAR FRAC- 

TIONS. 

Rule. — ^Prepare the fractions by reduction, if necessary, and 
state the question by the general rule (198) ; invert the first 
term, and Uien multiply all Uio numerators together for a new 
numerator, and all the denominators together ror a new denomi- 
9«itor ; the new numerator, written over the new denominator, 
will be the answer required. 

QUESTIONS FOR PRACTICE. 



1. If foz. cost £{^, what 
will loz. cost ? 
oe. £ oz. 
^ : J : : I Then, 

Ans. 

3. How much shalloon that 



is ^yd. wide, will line 13^ 
yaros of cloth that is 2^ yds. 
wide ? 

13^=^^ and m^ii 

i'V^-'i *XVXf= 
•i^|A==44yds. 6in. Ana. 
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VCIAASL WAAfBTt0ff9f. 



a. Iff pai(n^<^9eit£|7i4iat 
will f tun cost ? ' 
iof^of iofi=2nfrF*"n. 
y^ : I : : f Ana* £140. 

4. If my horse and chaise 
be worth $175, and th^ rahie 
of my hprse be -I that of my 
chaise, what ia* the value of 
each? 

^ : 1^ : : I : $105 horse. 

^ : 1^ : : f : $70 chaise. 



& A kmcls B' $48 -ft>r 4 of 
a year; how much must B 
lend A >|^ of a year to bal- 
ance the uvor ? 

Ans. $86.40. 

6. A person owning ^ of a 
fiixm^ seEs^l of his «hare for 
£171 ; what is the whole 
farm worth? Ans. £380. 



inSCSX«X«AIf£OUS4 
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For miscenaneoQS exercises, let 
the popQ review Section IV . Part I. 
and also the following articles :• 61, 
52, 56, 56, BH, 68, and SO. 

1. In an orchard j- thd trees 
bear apples, ^ peaches, ^ 
plums, 30 pears, 15 cherries, 
and 5 quinces; what is "the 
whole number of trees ? 

^ ; then 50=r^ and 4f =50 
X 19=:600, Ana, 

2. One half, ^ of a school, 
and 10 scholars, make up the 
school: how mJBLny scholais 
are there ? Ans. 60. 

3. There is an army, to 
which if yotr add ^ ^ and J 
itself, and take away 5000, 
the sum' total will be 10000 ; 
what is the number of the 
whole army ? 

Ans. 50400 men. 

4. Triple, the half, and the 
fourth of a certain number 
are equal to 104 ; what is that 
number ? 

Ans. 27|^. 



5. Two tMrds and f of ar 
person's money amounted to 
$700 ; how much had he ? 

Ans. $600. 

6. A man spent ^ of his 
life in England, ^ in Scotland, 
and the remaining 20 years, in 
the United States : to what 
age did he arrive ? 

Ans. 48 years. 

7. A pole is I in the mud, 
^ in the water, and 12 feet 
out of the water ; what is its 
length? Ans. 70 feet. 

8. There is a fish whose 
head is 1 foot long, his tail 
as long as his head and half 
the length of his body, and 
his body as long as his head 
and tail both; what is/t}^ 
length of the fish? 

An^Sfeet, 

9. What numb^ is that 
whose 6th part exceeds itt* 
8th part by ^ ? Ant. 460i 



TULOAB nUCTIOHS. 
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-10. WhU mm of money 
i» that whose 3d part, 4th part 
and 5th part are $94 ? 



son's legaciea £257 3a. 4d.: 
what was the widow's share ? 

Ana. £635 lO^d. 
■' 15. A man died, leaving 



m will be / heir, and 

What ia mj «g« T prmy Bbow itme. 
Ana. €6 yeara. 

13. Seven eigbtha of a cer- 
tain niunbeT exceeds four 
fiftha, by 6 ; what is that 
ntunbet? 

13. Whftt number ia that 
from wMdtjf yon take f of |, 
and to Qia' f^ainder add -^ 
of'-fy the aiflib will be 10? 

Ana-lOjiftV. 

14. A ftther gave ^ of his 
estate to one of hia sdiib, and 
^ of the residue to another, 
and the atirplM to his relict 
for life ; the difierence in the 



his will ordered, 
that if it were a eon, } of th« 
estate should be his, and the 
remainder the mother's i but 
if a daughter, the mother 
should have'^ and the daugh- 
ter ^i but it happened that 
she had both, a eon and a 
daughter, *in consequence of 
which the mother's share waa 
$2000 less than it would have 
been if there bad been only a 
daughter ; what would have 
been the mother's portion, hadi 
there been only a son?' J 
Ans. $1750X 



r 



A 




3. Wbsl it B decioul Iractiaa T 
How is it expre»«l 1 How » jl 
read 1 How may il be nU into ttw 
fbnn of a vidgsr Aaetion T 

4. Wbat i« a pnipBr fractmn 1— 
■I improper fraction 1 What aie 






a ! Wbat if I 



7. What it the common mallipts 
' iwo or more numbers I — Ike Jcut 






borT— IK ,_ 

b«rT— « periect 

B. What is demied by a >uigu 
ftBctiQD(139)I How ia BB imwop. ' 
er fnunion changed lo a ndiole or 
nuied number (Bl6) 1— a. wWo or 
m^ed number to an impnfiCT frac^ 



> wbole number (119) I— dinded 1^ 

10. How would yoa muhi^ a 
rbole nombo: by a fraction (SB) t 
-a &»ciiae by a fiacUaa T 



i 



IOC 



ttr^OBtnwKm 



9E»,f6€,9Ki 



IL Bbw 'WQoId -ywi divide s 
whole Bomber by a fraction (225) 1 
— « frscticm by a fraction 7 

12. How may you enlai^ the 
termg of a* fraction (229) ? How di- 
anioisktkein? 

13. HoMT would you find the sreat- 
est common divisor of two numbers 7 
How reduce a frtu;tion to -its lowest 
temu? 

14. How would you find a .com- 
mon multiple of two numbers (236) 7 
«— 4fae least coiraaon multiple 7 

15. How are fraftion».bfoogfat to 



the least 4:<MDmont.denoniiaalor-7 ' 

'1&. How are fiuctions of a lustier 
denomination changed 'to a lower 
den«minflliQ»- ^43) ?— into integers 
of a lower 7— a lower denonUnalioB 
to a ' higher t-MiKe ■ ixrtesersr of' a 
higher? ■ ■ 

i7. Is* any preparation necessary 
m order to add fiiaetiomi f 249> ?-^ 
why must thev have the same de- 
nominator.? -Jdow.am^tiiey^addfKl? 
How is subtraction of fractions per- 
formed 7 How- ttie rule df^ three 7 
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POWERS AND HOOTS 

0^ Xntioltttfmi. 

ANALYSIS. 

863. Let A represent a line S'feet Wnqr', if* this length 
be molttplied by itself, the oroduct {SxSc^^ ieet, is the 
area of the scjuare, B, whicn measures 3 feet on eKent^side. 
Hence, if a Ime, or a number; be multiplied by itself, it is 
said to be squared^ or because it is used twice as a factor, 
it is said to be raised to the secfmd power ; and the lino 
which makes the sides of the square is called the j^«£ potO' 
er; the root of the 8(juare, or its square root, Thus^ the 
square root of BaS, is A:=j3. 

264. Again, if the square. B, be multiplied by 
its root. A, the product (9X^=), 27 feet, is the 
volume, or content, of the cube, .AC >£l> which' 
measures 3 feet on eveiy side. Henc4, if a line or 
a number be multiplied twice into itself it'is said*to 
be cubedf or beeauae it is employed o thnes as a 
factor (3x3X3=27), it is saicT to be raiaed 4o the 
third power, mkd the line or number which shows 
the dimensions ef the cube, is called its cube root. 
Thus the cube root of AC £=27, is A —3. 

265. Again, if the cube, D, be multiplied by 
its root, A, Uie product (27x3=:), 81 feet, is the 
content of a parallelopipedon, A O E, wtiose 
length i9'9'feet, and other dimensions. 3 feet each 
way, equal toS cubes, AC £, placed end to end. 
Hence, if a given number be multiplied 3 times 
mto itself,* or -employed four times as a factor 
(3X3X5X*=81 >, it js raised to the/wtrtfe power f orinqumhratei of which the^ 
l^ven number is called the fourth root* 




1 



/ 



/ 
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tNTO&UTION. 



8urt, (Siyfc:) 5*3. i 
A ii IhejIiS root. 

8(17. Again, if the sunalid, 01 

C Ei.aiid U called &. s{ii4f«d cu 

18. From wliat prMed< 

---:■* P • , 
aoci Ibe aixth power, 
hat the fiinns al 
" M, r.lh, f 



D,be 

;iil of a 
:Dlled Ihe 



pliadiby tta root, A, Um pn>- 
pLlmli, equal to 9 cubei, ACE, 
,.j —ji/ihpwitr, of -Hlacb 

hiplled by iu mot, A, 
Bquaj to T> cubes, A 
which A ii Uw liaik 



t of ihe 3( 



d power, a cb**, the 

'--'- or square (olid, 

owers, it will be 

, -_ _. lually repeated; 

uiHi 19, ibe 3d, r>ih, 9ih, kc. powen will be cuies, ibe 4Ui, 7th, lOth, Jcc. 
parallrlopipedBiu, aud ibe dtb. Sib, lllb, kc. pltmki. Tbe laiilug of power 
of numbers is called 

INVOLUTION. 
359. The number which dettotea tiie power to which another 
is ta be raised, is called the index, or exponent of the power. 
To denote the seoond power of S, we Hhould write 3*, to de- 
note the 3(1 power of 5, we should write 5', and othen in like 
niBiiiier, ajid to raise the number to the power lequired, multi- 
jAy it into itself ooatinudly as many times, leea one, aa are de- 
noted by the indei of the power, thus : 
3=^ :^ first power of 3, the root 

3^=3X3 ^:9, second power, or square of 3. 

3»=ax3X3 =27, third power, or cube of 3. 
3*=3x3X3x3d=81, fourth power, or biquadrate of a 



QUESTIONS FOR PRACTICE. 



1. What is the fifth power 

Df.6P 



36 Sd power. 

e 

216 3d power. 
6 

1896 4^1 power. 
6 

L ZZ76 5th.paw«r. 



What 
power of 45 ? 



is the eecond 



3. What is the square of 
OJM feet (121)? 

Aa*. 0.0635 ft. 

4i ■ What ia the squaifl of 
J inch ? Ans. f- in. 

5. What is the cube of 

Anflk V-=% "^ 3.375. 

6. S 
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SVOLCTION. 



960-4294. 



260. The powers of the nint dtgUs, from the first to the sixth 
inclusive, are exhibited in the following 

TABLK. 



Roots, or Ist powers, |11 2| 3 4 5 


61 71 8 


9 


Squares, or 2d powers, |1| 4| 9 16| 25 


36 49| .64 


. 91 


Ci:^8, or 3d powers, {1| 8 


27| 64 


125 


216 


343 612 


'm 


Biquadrates, or 4th p. ] 


I 16 


81 256 


625 


1296 


2401 4096 


6561 


Sursolids, or 5th powers. 


1 32 24311024 


3125 


7776 


16807 32768 


59049 


Square cubes, or 6tfa p. 


1(64 729 4096115625 


466^1117649 262144 


531441 



i 



& iSfiolntfiitf. 

ANALYSIS. 

USX* The method of ascertaining, or extracting the roots of Aumbers, 
or powers, is called Evolntion. The root of a number, or power, is a num- 
ber, which, multiplied by itself continually, a certain number of times, will 
procittce that power, and is named from the denomination of the power,, as 
the squar*^ root, cube root, or 2d root, 3d root, &c. Thus 27 is the cube or 
dd power of 3, and hence 3 is called the cube, or 3d, root of 27. 

26ISL The square root of a quantity may be denoted by this 
character /\/ called the rcuHctU sign, placed before it, and the 
other roots by the same sign, with the mdex of the root placed 
over it, or by fractional indices placed on the right hand. 

Thus, \/^, or 9^, denotes the square root of 9, v^> ^^ 

27 , denotes the cube root of 27, and \/16, or 16 , denotes 
the 4th root of 16. The latter method of denoting roots is 
preferable, inasmuch as by it we are able to denote roots and 

powers at the same time. Thus, 8 signifies that 8 is raised to 
the second power, and the cube root of that power extracted, 
or that the cube root of 8 Is extracted, and this root raised to 
the second power ; that is, the numerator of the index denotes 
the power, and the denominator the root of the number over 
which it stands. 

ft63. Although every number must have a root, the roots of but very 
few niimbers can be full^ expressed by figures. We can, however, by tte 
help of decimals ^proximate the roots of all sufficiently near for all prae* 
tical purposes. Such roots as cannot be fiilly expressed by figures aw 
denmnmated surds, ot irrationaL numbers. 

* 904, The /east oossible rooi, wludi vk a whole number, is 1. Tte 
of 1 ig (1X«==) h w)a^)i«ii eiMfi|S^M\«n ^Otwix ^^ tsaabor 



SqUARV ' ROOT, 
mbeof 1 n (1X1X1=) 1, 



10. whose Bquai 
rtiniber of figures 



10^) 1000, Iwo figures leas t 

nay be shown of ihe least m . -n - 

greatest root coosialing of only ode figure, is 



■r of figures in tJ 
I, ii 99, whose S( 






i£ tlit number ofjigurei 

a cannot excetd the numAer o/' 

number of f^wrtt in f/ip _^n 



'{btlXSte:} 



( ttie ihirif power cu 



n tmce sa msny ; uid ihu ttie li . , . . . . _ 
nony figures u it( root, and only two less ibsD 
» oil for the higlier powers. Tberefore, 



Rule. — Beginning at the right hand, diatinguish the ^ven 
numbei into portiona, or periods, by dots, each portion consiat- 
ing of as majiy figurei as ue denoted by the index of the root; 
by the number of dots will be shown the nnu^er of figures of 
which the root will consist. 



EXAMPLES. 



root of 348753421 P 
348753421 aqutuerootS. 
848753421 cube roota 
846752421 biquadrate a 



2. How many figures in thA 
square and cube root of 66I0I 
2.14167 

68l6l2.1416Bquue5. 

66i012.14i606 cnbel. 

In digiJDguuliiiig decimals, begia 
al the Bepuitlrix and proceed to- 
nardf tbe li^t hand, and if the >aal 
period is iacomplete, complete it by 
umenng the requiiite number M 



EXTRACTION OF THE SQUARE ROOT. 

ANALYSIS. 
« roM it a given smnber i* to find a bbd 
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EVOLUTION. 



366. 



1. If fiS9 feet of boards be laid down in a sqaare form, wliat will be the 
length of the sides of the square ? or, in other words, what is the square 
root of 529? • 

From what was shown (S64), we know the root must consist of two fijg^- 
ures, in as much as 629 consists of two periods. Now to understand the 
method of ascertaining these two figures, it may be well to consider how 
the sqaare of a root consisting 



23 
23 

9 square of units. 
60 ) twice the product of 
60 ) the tens by units. 
400 square of the tens. 

529 square of 23. 



6 
4 



29 
00 



[20 



1 29 



20fl 



I 



of two figures' is formed. For tlus pur- 
pose we will take the number 23, and 
square it. fiy this operation, it appears 
that the square of a number consisting 
of tens and units is made up of the 
square of the units, plus twice the pro- 
duct of the t^, by the units, plus the 
square of the tens. See this exhibited 
in figure F. As lOX 10=100, the square 
of the tens can never make a part of the 
two right hand figures of the whole 
square. Hence the square of the tens 
is always contained in the second peri-* 
od, or m the 5 x>f the present example. 
The greatest square in 6 is 4, and its 
root 2; hence, we conclude, that the 
tens in the root are 2=20, and 20X20= 
400. But as the square of the tens can 
never contain significant figures below hundreds, we need only write the 
square of the figure denotmg tens under the second period. From what 
precedes it appears that 400 of the 629 feet of boards are now disposed of 

in a square form, £ measuring 20 feet on each 
side, and that 129 feet are to be added to tlds 
square in such manner as not to alter its form } 
and in order to do this, the additions mast be 
made upon two sides of the square, K — 20^- 
20=40 Xeet. Now if 129, the number of feet to 
^ be added, be divided bv 40, the len^h of the 
^ additions, or. dropping tne cipher and 9, if 12 be 
^ divided by 4, the auotient will be the width of 
the additions ; ana as 4 in 12 is had 3 times, 
we conclude Uie addition will be 3 feet wide, 
and 40X3=120 feet, the quantity added upon 
the two sides. But since these additions are' 
no longer than the sides of the square, E, there must be a deficiency at 

the corner^ as exhibited in F, whose sides 
20 ft. 3 ft. are equal^to the width of the additions, 

or 3 feet, and 3X^=9 feel, required to 
fill out the comer, so as* to complete tlie 
square. 'The whole operation may be 
arranged as on the next page, where it 
wiH be seen, that we first find the root 
of the greatest square in the left hand 
period, place it in the form of a (|Uotient. 
subtract the scnoiare from the period ana 
to the remainder bring down the next 
period, which we divide, omitting the 
right hand figure, by double the root. 
.1 and place the quotient for the secona 
SSfU figure of the root i and the sqaare of this 







20X3=60. 



F 



20X20=400 
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■bove reasoDing may be applied la any nua 
given in the fbllowiiig gcoend 

RULE. 

367. DLatinguuh the given numbers into periods; find the 
root of the greatest sqaare number in the left hand period, itnd 
place the root in the maimer of a quotient in division, and this 
will be the highest figure in the root required. Subtract the 
square of the root already found from the lefl hand period, and 
to the remainder bring down the next period for a dividend. 
Double the root already found for a dirisor; seek how many 
times the divieor ia contained in the dividend (excepting the 
right hand figure), and place the result for the next figure in 
the root, ana am on die right of the divisor. Mullipl; the 
divisor by the figure in the root last found ; Bubtract the pro- 
duct from the dividend, and to the remainder bring down the 
next period for a new dividend. Double the root now found for 
a divisor, and proceed,aabefore, to find the next figure oC the root, 
and BO on, ti\l all the periodis are brought down. 

ftUESTIONS FOR PRACTICE. 

6. What is the square root 
of^? 

Ans. .6454H-- 



1. What is the enuare root 
of 539? 

3. What is the square root 
of 3? AnB.U143+. 

The decimal* are fooDd by ui- 
neniig pairs of ciphen coDlioiiiilly 
to Ibe remainder for a new dividend. 









■signed d^;ree of 



a What ia the square r 
ori83J35? Ans. 13.S 

1 4. What is the aquare r 



gKiLier iban iu powen. 

S. What is the square root 



Reduce .j^ to a decimal and 
then extract the root (130). 

7. What is the square root 
of ^ P Ans. g. 

8. What is the square root 
of ^ ? An*. iJ. 

g. An army of 567009 meo 
are drawn up in a solid btidjr, 
in form of a aquare; what is 
the number of men in rank 
and ftU ! h,»»A"Si»- 
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ETOLcnojpr. 



Ae 8id» of a flfnwef wfaicii 
aImH contain an aore,- or 160 
rods? Aofl. 13.6^4- roda. 

11. The area of a circle is 
S34.09 rods ; what is the length 
of the side of a squaxo of 
equal area? 

Ans. 15^ rods. 

12. The area of a triangle 
18 44944 feet; what is Sie 
length of the side of an equal 
square ? Ans. 213 feet 

13. The diameter of a circle 
is 12 inches; what is the di- 



ameter of a circle 4 times as 
large? Ans. 24. 

Circles are to one another as the 
squares of their diametM* j therefore 
square the given diameters, multiply 
or divide it dj the given prop<ntion, 
as the required diameters is to be 
greater or less than the given diam- 
eter, and the square root of the pro- 
duct, or cpiotient, will be the diam- 
eter required 7 

14. The diameter of a circle 
Lb 121 feet ; what is the diam* 
eter of a circle one half as 
large ? Ans. 85.5-[- feet 



268. Having tipo ndes of- a right angled triangile given to find 
ihe other side. 

RuLS. — Square the two given sides, and if they are the two 
sides which include the right angle, th^ is, the two shortest 
sides, add them together, and the square root of the sum will 
be the length of the longest side ; if not, the two shortest ; sub- 
tract the square of the less from that of the greater, and the 
square root of the remainder will be the lengfi of the side re^ 
quired. (See demonsiraHonj Part L ^rt. ^.) 

QUESTIONS FOR PRACTIC^. 



1. In the right angled tri- 
angle, A B C, the side A C is 
36 inches, and the side B C, 
27 inches ; what is the length 
of the side A B? 




Tase. 

A 02=36X36=^1296 
B C2=5i7X27=; 729 



AB2= 
AB=wi 



2025 
in. Ana. 



If A B be 45 inches, and 
A C 36 inches, what is the 
length of B C ? 

A B2=45X45=2025 
A 02=36X36=1296 

BC2= 729 

B C=V729t:37 in. Ans. 

If A B=45i B C=27in., 
what is the length of A ? 

A B2=452/B 02=372, A 
02 and A C=iv^l296==36in. 
Ans. 



},tM. 



CtTBE BOOT. 
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3. SuppoaecoantraVd ea«t 

40 Dules {gmn A to C), and ^ 
then tuTD asd travel north 90 
miles (froD) C to B) ; how ftr 
ii he from the place (A) where 
he started ? Adb. 50 milea. 

a A ladder 46 feet long 
trill just reach from the oppo- 
site side of a ditch, known to 
be 33 feet wide, to the top of 
ft fort ; what is the height of 
the tbrt ? Ans. 33.8-|- feet. 

4. A ladder 40 feet long, 
with the foot planted in tl^ 
same place, will just reach ■ 
window on one side of the 
street 33 feet ftom the ground, 



and one mi the other side of 
the Btreat, 31 feet from the 
ground ; what is the width of 
the Htreot? 

Ans. 56.64-1- ffeet. 

5. A lino 81 feet long, will 
exactly Kach from the lop of 
a tart, on the opposite bank of 
a river, Imown to be 69 feet 
bioad ; the height of the wall 
is required. 

Am. 43.42 6 feet 

6. Two ships sail from the 
same port, one goes due east 
150 miles, the oUier due north 
253 nutes ; how fax are thejr 
asunder? Ans. 293Ji6 milei. 



369. 7b find a 
Rule. — Multipli 



n proporliimal bdtcccn Iwo nwmberi. 



' the two given numbers together, and the 
le product will be the mean proportional 



I. What ia the mei 
(ional between 4 and . 
36X4=144 and */li4=13 

Then 4 ! 18 ! : 13 : 36. 



QUESTIONS FOR PRACTICE. 






3. What is ti 

portional between 49 and 4i ? 

Ans. 56. 

3. What is the mean pr 

poitionai between 16 and Gi 

Ans. 33. 



EXTRACTION OF THE CUBE ROOT. 

ANALYSIS. 

S70. To exlracl (be cab« root of a ^ren- aumbBr, ia lo End a nun 

bkh, multiplied by iu •quare, will produce (be given number, or it ii 
iJ ihe leDgih oT Un lide of a cube of wbich (be given nurab« eipm 



1. I ka 


ve 12167 »Kd feet oT stone, wbich 1 w 


sh to 


'a 


naeuMcsl 


pilo ; yfim 


will be ibe length of Ihe sides T or. 


l OtllCI 


wUtiilb. 


cuberooi 


f 121671 








By diji 


ueuijhing 12167 Into periods we find 
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|i6fi). Since Ihe cube of lens lli64) 
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ia tba l<n bawl period. Tbe gnatesl cube in 
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IL Hbw yfwM -jcn. divide -m 
whole Bumber by a fraction (2^) t 
•— « frsctioB by a fiaction f 

12. How may you enlarge the 
terms of a fraction (229) ? How di- 
akiditliem? 

13. How wcHild you find the mat* 
est common divisor of two numbers 1 
How reduce a fraction to its lowest 
lerma? 

14. How would you find a com- 
mon moltiple of two numbers (236) ? 
—the least commDn multiple 7 

Id. How are fiaciions.broogfat to 



K 'CBDmon < (demninaMri |ld9)f1^Mo 
the least «ommont.denomiaalor4 < 

I6r. How are fractions of a -higgler 
denomination changed <f6 a lower 
deneminotioft- ^43) ?— 4nto integers 
of a lower t — a lower denomhialion 
to a ' higher t-'-Mitie - iategei9 of a 
higher? 

17. Is* any Preparation necessary 
in order to aad fii»eiaonS (949)^?— 
why must th^ have the same de- 
nominator.? How .ana ihey>^ added ? 
How is subtraction of fractions per- 
fbraied? How-lhe rtiledflhree? 



BEC^WfSt Tin. 



B 






POWERS AND HOOTS., 

ANALYSIS. 

863. Let A represent a liue-3i«»et kmg^; if* this length 
be multiplied by itself, the product (3x3t=g, i9 ^feet, is the 
area of the scjuare, B, which measures. 3 feet on exei^^ide. 
Hence, if a Ime, or a number, be multiplied by itself, it is 
said to be squared, or because it is used twice as a factw, 
it is said to be raised to the second fiower ; and the lino 
which makes the sides of the square is called the j^«£ pow' 
«r; the root of the Sijuare, or its square root. Thus, the 
square root of B:=:9, is Ai=^. . 

864. Again, if the square. B, be multiplied by 
its root. A, the product |9X3=), 27 feet, is the 
volume, or content, of tne cid>e, A C >£, wiuch' 
measures 3 feet oneveiy side. Ilencd, if a line or 
a number be multiplied twice into itself i# is said'to 
be cubed f or because it is enmloyed o tiknes as a 
factor (3x3X3c=27),it is said to be raised to the 
third power, mkd the line <n* number which shovi-s 
the dimensions of the cube, is called its cube root. 
Thus the eube root of A' C £=:27> is Arz3. 

2$6. Again, if the cube, D, be multiplied by 
its root, A, the product (^X3c=:), 81 feet, is die 
content of a parallelopipedon, A C E, wiiose 
length is'9'feet, and other dimensions. 3 feet each 
way/equal-ioS cubes, AG £, placea end to end. 
Hence, if a given number be multiplied 3 times 
into itselfy oreavgkoiyeA four times as a ^tor 

(3x3x^Xft=:81 ^, it js raised io\\» fourth pomer, orbiqumh'aie^ of which th» 
^'vea nunAfer is called the/otaihirooU 
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856- . Agskkff^i^ iMqnadme, D, b<& imilttpliedibv its root, A, the pro- 
duct, (8ry£=) 2%3, is the content of a plank, equal to 9 cubes, A C £, 
laid down in a square fonn,«iid called the sursolid, otjifth power , of which 
A is i\ie Jiftk root. 

267. Again, if the sursofid,-or fiAh power, be multiplied by its root, A, 
Aeppodtrcf fft4»x3=4, 729, is the content of a cube equal to 27 cubtes, A 
C Ef,.a2id is c^ed. a. squared cube^ ae-^ixtk powtryOf which A is the twth 
root, 

258. From what precedes, it appears that the form of a root, or firs' 
power, is a line j the second power, a smtarej the third power, a cu^e, the 
foardi power, 9: paraUelomptdenf the fifth power, b. plank, or square solid,' 
and (he sixth power, a ctcoe, and {xoceeding to tKe higher powers, it will be 
seen that the forms of the 3a, 4th and 5th pawers are contmuallv repeated ; 
that is, the 3d, 6th, 9th, &c. powers will oe cttbeSf the 4tH, 7tn, 10th, &c. 
parallelopipedons. and the 5th, 8tb,. lllh, ^c. planks. The raismg of power 
of numbers is called 

INVOLUliON. 

259. The number which denotes the power to which another 
is to he raised, is called the mdex^ or exponent of the power. 
To denote the second power of 3, we should write 3®, to de- 
note the 3d poorer of 5, we should write 5^, and others in like 
jnanner, and to raise the number to the power required^ multi- 
{dy it into itself oontinuailyss many times, less one, as are de- 
noted by the index of the p6wer, thus : 

3=3 =1^, first power of 3, the root 

3^2-=d3x3 1=9, second power, or square of 3. 

33=3X3X3 =27, third power, or cube of a 
34=3X3X3X33=81, fourth power, or biquadrate of S. 

QUESTIONS FOR PRACTICE. 
1. What is the fifth power 
of 6? 

6 



C- 



36 2d powen 
6 

216 3d pow9^ 
6 

1296 4lli power. 
6 

AxMU 7776 5tli.pow«r» 



2. What is the second 
power of 45 ? 

Ans. 2025. 

3. What is the square of 
0.25 feet (121) ? 

Ans. 0.0625 ft 

4. • What is the square of 
§ inch ? Ans. |. in. 

5. What is the cube of 
1^, or 1.5 ? 

Andvi^.=:3|, or3i375. 

a How much is 4^ ? 6? f 
.8*? 7»? il*? 101^? 
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EVOLUTION. 



96CM!6i. 



960. The powers of the nine dtgda^ from the fiist to &e sixth 
incloBiTe, are exhibited in the following 



TABLE. 



Roots, or Ist powers, |1| Sj 3 41 6 6| 7 


8 


91 


Squares, or !2d powers, 1| 4| 9 16| 25| 36) 48 


.64 


. ai 


Cubes,- or Sd powerS; 1 8 


271 64 125| 216) 343 


612 


1^ 


Biquadrates, or 4th p. 1 


I 16 


81 256 625 129^1 ^1 4096 


6561 


SursoiidSy or dth powers, 


r ^124^110^ 3m wei 16807 32766 


59049 


Square cubes, or 6th p. 


1(64 Ti:9 4096 15635 466d6|117649 Ml44 631441| 
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ANALYSIS. 

M\m The method of asc^rtaiimig, or extracting the roots of numbers, 
or powers, is called Evolution. The root of a number, or power, is a num- 
ber, which, multiplied by itself continually, a certain number of times, will 
produce tJbat power, and is named from tne denomination of the power,. as 
the square root, cube root, or 2d root, 3d root, &c. Thus 27 is the cube or 
Sd power of 3, aud hence 3 is called the cube, or 3d, root of 27. 

5262. The square root of a quantity may be denoted by this 
character \/ called the radical sign^ placed before it, and the 
other roots by the same sign, with the mdex of the root placed 
over it, or by fractional indices placed on the right hand. 

Thus, /\/9, or 9', denotes the square root of 9, v^9 ^^ 

27 , denotes the cube root of 27, and \/l6, or 16 , denotes 
the 4th root of 16. The latter method of denoting roots is 
preferable, inasmuch as by it we are able to denote roots and 

powers at the same time. Thus, 8 signifies that 8 is raised to 
the second power, and tiie cube root of that power extracted, 
or that the cube root of 8 is extracted, and this root raised to 
the second power ; that is, the numerator of the index denotes 
the power, and the denominator the root of the number over 
which it stands. 

ft63. Although every number must have a root, the roots of but very 
few numbers can be fiill;^ expressed by figures. We can, however, by the 
help of tledmals approximate the roots of all sufficiently near for all prae* 
tical {Morposes. Such roots as cannot be fiilly expressed by ^gures am 
denominated mrdt, or irrationfU numbers. 

- 964. The least oossible root, wiudi if a iR^ioIe number, is I. The 
of I ig (Ix^) 1, which hM om fignrs leu than the nanber 



965,266. 



d^UARE ROOT. 
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employed as fectors ; the cnbe of 1' ts (1x1X1=) 1^ two figures less Unn 
the number employed as factors, and so on. The least root consisting of 
two figures is 10, whose square is (10x10:=) 100, which has one fit;ure 
less than the number of figures in the factors, and whose cube is (lOXlOX 
10=:) 1000, two figures less than the number in the factors ; and tbe^ sam* 
may be shown of the least roots consisting of 3, 4, &C. %ores. Agiun, the 
greatest root consisting of only one fi^re, is 9, whose square is (9x9=) ^h 
which has iust the number of figures m the factors, and whose cube is (dX^ 
X9=:) 729, just equsJ to the number of figures in the factors ; and the 
greatest root consisting of two figures, is 99, v4iose square is (99X91^j 
9801, &.C., and the 89iae may be shown of the greatest roots consisting or 
3. 4, &c. figures. Hence it appears that the number of ^figures in the con^ 
timied proanct of any number of factors cannot exceed the number offgures 
in those factors ; norfaU short of the number of figures in the factors by 
the number^ of factors, wanting one. From this, it is clear that a square 
number, or the second power, can have but twice as many figures as its 
root, and only one less than twice as man^r ; and that the third power can 
have only three times as many figures as its root, and only two less than 
three times as many, and so on for the higher powers. Therefore, 

265. To discover the numhtr of figures of which any root 
vnU consist. 

Rule. — ^Beginning at the right hand, distinguish the given 
number into portions, or perio£, by dots, each portion consist- 
ing of as many figures as are denoted by the index of the root; 
by the number of dots will be shown the niunber of figures of 
which the root will consist. 



EXAMPLES. 



1. How many figures in the 
square, cube, and biquadrate 
root of 348753421 ? 
• • • • • 
348753421 square root 5. 

848753421 cube root 3. 

848752421 biquadrate 3. 



2. How many figures in the 
square and cube root of 68101 
2.1416 ? 

681012. 1416 square 5. 

68i012.14i606 cube 4. 

In distinguishing decimals, begin 
at the separatrix and proceed to- 
wards the right hand, and if the laiBt 
period is incomplete, complete it by 
annexing the requisite numbw m 
ciphers. 

EXTRACTION OF THE SQUARE ROOT. 

ANALYSIS. 
S66« To extract the square root of a given number is to find a mun* 

giveo 



W. "viiiicb, multiplied by itself, will prodace the given number, or it is lo 
ind the lengtii «i the sicltt of a square «f wfai^ the 
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10 



r 



no 



EVOLUTION. 



366. 



1. If fiS9 fieet of boards be laid down in a square fonn. what will be the 
leng^ of the sides of the square 7 or, in other words, what is the square 
rootofd29? * 

From what was shown (S64), we know the root must consist of two fif- 
uies, in as much as 529 consists of two periods. Now to understand \Ee 
method of ascertaining^ these two figures, it may be wel] to consider how 
the square of a root consisting of two figures is formed. For tliis pur- 
pose we will take the number 23, and 
square it. Sy this operation, it appears 
that the square of a number consisting 
of tens and units is made up of the 
square of the units, plus twice the pro- 
duct of the ieaSf by the units, plus the 
square of the tens. See this exhibited 
in figure F. As lOXlOirlOO, the square 
of the tens can never make a part of the 
two right hand figures of the whole 
square. Hence the square of the tens 
is always contained in the second peri- 
od, or m the 5 x>f the present example. 
The greatest square in 5 is 4, and its 
root 2; hence, we conclude, that Uie 
tens in tlte root are 2=z20, and 20x2(b= 
400. But as the square of the tens can 
never contain significant figures below hundreds, we need only write the 
square of the figure denotmg tens under the second period. From what 
precedes it appears that 400 of the 629 feet of boards are now disposed of 

in a square form. E measuring 20 feet on each 
side, and that 129 feet are to be added to this 
square in such manner as not to alter its form $ 
and in order to do this, the additions must be 
made upon two sides of the square, £=204- 
20=z40 feet. Now if 129, the number of feet to 
^ be added, be divided bv 40, the length of the 



23 

23 

9 square of units. 
60 ) twice the product <^ 
60 { the tens by units. 
400 square of the tens. 

629 square of 23. 



[20 




20 ft 




S3 



20X3zzG0. 



|9 



F 

20X20=400 



ICO 

X 



CO 



J additions, or, dropping the cipher and 9, if 12 be 
^ divided by 4, the quotient will be the width of 
the additions ; ana as 4 in 12 is had 3 tiines, 
we conclude the addition will be 3 feet wide, 
and 40X3:=120 feet, the quantity added upon 
the two sides. But since these additiMis are' 
no longer than the sides of the square, E, there must be a deficiency at 

the corner^ as exhibited in F. whose sides 
20 ft. 3 ft. are equal^to the width of the additions, 

or 3 feet, and Sx3zz9 feel, required to 
fill out the comer, so as* to complete the 
square. 'The whole operation may be 
arranged as on the next page, where it 
wiH be seen, that we first find the root 
of the greatest square in the left hand 
period, place it in the form of a quoUent. 
subtract the square fix>m the penod and 
to ^e remainaer bring down the next 
period, which we divide, omitting the 
right nand figure, by double the root. 

. _ and place the quotient for the second 

S5'ft. figure of the root -, and Che square of this 



SIltTARE KOOT, 1] 

igura bejng Doesnuy (o )KHerv« 1 
£onn of tho square, by fiUmr the cotiM 
we place it a1 Liie Hgnl of ibe divuor. 



S5X!3=SS9 proof. 






d may be 



above reaaoning may bo applied to any a 
given b the rolJowing general 

RULE. 
ti67. DislingiiiHh the given numben into peiioda ; find the 
root of the greatest square number in the left hand period, and 
place the root in the manner of a quotient in division, and this 
will be the highest figure in the root required. Subtract the 
Bquare of the root already found from the left hand period, and 
to the remainder bring down the next period for a dividend. 
Double the root already found for a divisor; seek how many 
times the divisor is contained in the dividend (excepting the 
right hand fieure), and place the result for the next figaie in 
the root, ana also on uie right of the divisor. Multiply the 
divisor by the figure in the root last found i subtract the pro- 
duct from the dividend, and to the remainder bring down the 
next period for a new dividend. Double the root now found for 
ft divisor, and proceed,aBbefore, to find the next figure oC the root, 
and BO on, till all the periods are brought down. 



ttUESTIOHa FOR PRACTICE. 



1. What is 
of 529? 

a. What is 
of a? 

The dec 
"".ins Pai 
to the 



a What is th( 

. 4. What is the 
of .0003372481 ? 

A 

greater than ilj powi 

5. What is Ui< 
of 54990357 



the square root 

the square root 
Ans. 1.4142-f-. 
la are fbuud by en- 
iphen coDliDUally 
^r a new dividena- 



6. What is the square root 
of,^? 

Ans. .6454^. 
Reduce ^ to a decimal and 
then extract the root (130). 

7. What is the square root 
of J{P Ana. f. 

8. What is the square root 
of ^ ? Ans. if 

9. An army of 567009 men 
are drawn up in a solid body, 
in form of a square { what is 
the nomber of men in rank 
and file ? Ans. 753. 

la What i« th«. Ss«J(J». ^ 



ISO aCOHETlUOAL ntOORBSSION. S30,'381. 

980. A Geometrical Progrtsnon is a series of tenns which increase 
by a constant multiplier, or decrease b^ a constant divi8<M*, as 2, 4, 8, 16, 
32, &,c.f increasing by the constant multiplier, t, or 27, 9, 3, 1. 1, &c., de- 
crMsiQg by the constant divisor, 3. The multipuer or divisor, by wluch the 
soies is produced, is called the ratio, 

S81. A person bought 6 brooms, giving 3 cents for the first, 6 ceots for 
tie second, 12 for the Uiird^ and so on, ckMibling the price to the sixth i 
what was the price of the sixth 1 or, in other words, if the first term of a 
series be 3, the number of terms 6. and the ratio 2, what is the last term ? 

The first term is 3, the second^ 3x2=6, the third, 6x2=:{3x^X»=:) 
li, the fourth, 12x2=(3X2x2x2=l 24, the fifth, 24x2==(3x 2x2x2x2 
=) 48, and the sixth, 4ax2=(3x2X2X2X2x2=) 96. Then 96 cents is 
the cost of the sixth bro<Mn. By examinhig the above, it will be seen, that 
tne ratio is, in the production of each term of the series, as many times a 
factor, less one, as the number of terms, and that the first term is always 
emfrfoyed once as a factor, or^ in other words, any term of a geometrical 
series is the product of the ratio, raised to a power whose index is one less 
than the number of the term, muIUpIied by the first term. 

NoTK.— If the second power of a number, as 22^ be multi- 
plied by the third power, 23, the product is 25. Thus, 22=2 
X2=4, and 23=2x2x2^=8, and 8x4=3^=2X2x2x2X2; 
and, generally, the power produced by multiplying one power 
by another is denoted by the sum of the indices of the given^ 
powen. Hence, in finding the higher powers of numbers, we 
may abridge the operation, by employing as factors several of 
the lower powers, whose indices added together .will make the 
index of the required power. To find 3ie seventh power of 
2, we >may multiply the third and fourth powers together, thus : 
517=23 X2*=8X1&=128. Ans. 

I. Tke first term and ratio given to find any other Urm, 

Ruz.£.^ — Find the power of the ratio, whose index is one less 
than the number of the required term^ and multiply thifl power 
by the first term, the product will be the answer, if the series 
is increasing ; but if it is decreasing, divide the first term by 
the power. 



1. The first term of a ge- 
ometrical denes is 5, ^e 
x84io -3; what is &e tenth 
t^nn ? 

3Ssi:34 X3*;=8:6<2t^=: 
19683» «nd 19683x$F='d@415 

Ans, ^ ., 

^. - 



2. The first term of a de- 
creasing series is 1000, tiie 
ratio 4, and the number of 
terms 5; what is the least 
term? Ans. Sff, 



sss. 



flEOMETtCAI, PSOOBESSION. 

6 broonu, giviug 5 eenti lim 
rires fonn B. feometrica] ten 
oCtHlhe Ecwinu ' 






Idbeibcan 



of the fcdlowin^ w 



484-96=189 cenU, Ad>. If Ibe forecwnr scriei 

S, lU product i< 6-|-12-}-244-48-p96=i9a, w 

the first Now, subiraciing the Ent series trom lb 



and the product of the 



ibtraeliiig t_, 

■111 of the first lene]. Had the nuiu im 
lid have been uViBa; limei the lum of tli 
. _ — ;_j_ ; — 1 — jyg ^ differeacB be 
J Ibe islio. Hence, 



Role. — Multipl; the last tenn by the t^o, and fh«a the 
product subtract the first term, the lemtinder divided by the 
ratio, less 1, nill give the aum of the aeries. 



S. The fint term a! tt ge 
metrical Beriea is 4, the li 
term 973, and the ratia 
what is the sum of the aerie 



3-1)972x3— 4{=1456 Ana. 

KoTE. — He marks drawn over 
fl>e Duinben show, thai 1 nust be 
taken fram tbe produci of 97S, by 3, 
and the remainder divided bj (*— J 
=) 2. This Diaric ii called a mncv. 

3. The extremea of a geo- 
metrical 'progressioa are 10S4 
aod 590^, and the ratio li ; 
what is the sum of the series ? 

Ana. 175099. 

4. What debt will be dis- 
chafed in 13 months, by pay- 
ing $1 the first month, $3 the 



Ana.? 



second, $4 tbe third, and so on, 
each aucceedinff payment be- 
iiir double the Ust ; and whftt 
wut be the last paymentP 

' $4095 tbe debt. | 
$2048 laat payt 

5. A gentleman, being ask- 
ed to dispose of a horse, , said 
he would sell him on condition 
of liavin^ 1 cent for the first 
nail in his shoes, 9 cents for 
the second, 4 cents fin' the 
third,' and so on, doubling tlie 
price of every nail to 32, the 
number of naila in his four 
ahoea ; what was the price of 
the horse at that rate ? 

Ans. 942949673.95. 



peniioDWill dnw 

(compound) for S 
gennetncal progres' 



nointereat; ilia, tbererore, only JIOO ; Ibe Isel bul 
one year, unoantidg to |l06i (be last bul two, inle 
yeua, araounlingta 3^12^6 1 end so on, forming a „. 

lirai, whoae fint term ia IlX>, the ratiD l.OS, and the stun oT ihii 

will be tbe antoont due. To find tbe lasi term (tSI) aaj, IJOSBxifKha 
la^BMSBTre, the M lh teimj andto find tbe mm of (be senei (t8S) lay, 
lS3.8SStiVmxl-0&-100=9LI,Sfil9113SSG,whicb,<GTyedb7 lJ06—lmd}M, 

pvM sBeisamne aos. or sum diM. 
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DUODECIMALS. 



284, 285, S86. 



ft84« A sum of money payable every year^ for a number of yetn. ia 
called anmaty. When die payment of an annuity is forborne, it is saki to 
be in amars. 

1. What is the amount of an an- 2. If a yearly rent of $50 be for- 

nnity of j[40, to continue 5 ^ean, borne 7 years, to what does it amount, 

allowing 5 per cent, compound inter- at 4 per cent, compound interest ? 
est? Ans. ^221.025. Ans. ^394.91. 



d85. Of the various subdivisions of a foot, the following' is 
one of the most common: 

TABLE^ 

1 foot is 12 inches, or primes, (^) 1= 1 foot 

1 inch « 12 seconds, (") ^z=z ^ 

1 second « 12 thirds, (''') ^^ of ^= ^ 

1 third « 12 fourths, f^^^^) ^ of ^^ of ^=tyV^, &c. 
forming a decreasing geometrical progression, whose first 
term is 1, and ratio 12. Hence they are called DuodecimaU. 

286. How many square feet in a floor, 10ft. 4in. long^, 
and 7ft. 8in. wide ? 

Here we wish to multiply 10ft. 4' by 
7ft. 8' ; we therefore write them as at 
the left hand, and multiply 4 by 8=32 ; 
but 4' being ^ of a foot, and 8' -^, the 
product is (^Xi^=) -^ of a footj or 
32'', which reduced gives 2' 8'' ; put- 
ting down 8''j we reserve the 2' to be 
79ft. 2' 8'' Ans. added to the inches. 3Iultiplying 10ft. by 

8'=^8^ the product is (223) fj, to which 
^ being added, we have |f =6ft. 10'. Next, multiplying 4' 
=-A* ^y 7=f f =2ft. 4', writing the 4' in the place of inches, 
and reserving the 2ft,, we say 7 times 10 ate 70, and two add- 
ed are 72, which we write under the 6ft., and the sum of 
these partial products is 79ft. 2' 8" Ans. 

^ Note.— When feet are concerned, the product is of the same denomina- 
tion as the term multiplying the feet; and when feet are not conceraed, the 
name of the product will be denoted by the sum of the indices ot the two 
factors^ or strokes over them. Thus, 4o<2"=8'", Therefore, 





10ft. 4' 




7 


8 


6 


10 


8 


72 


4 





"V 
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DUODECIHALS. 
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367. To ntulfipfjr 1 numbtr tmuMng <^fitt, incAe*, j«ondt, 
t(c hg onolAtr of the tame kind. 

R111.B. — Write the eeveral terms of the multiplier under the 
eorreBpondinff terms of the multiplicand; then multiply the 
whole moltipicand by the several tenna of the multiplieT suc- 
cessively, begiauing- at the right hand, and placing the first tenu 
of each of the partiai products under its respective multiplier, 
remembering to carry one for every 12 from a lower to the next 
higher denami^ation, and the sum of these partial products vill 
be the answer, the lefl hand tenn being feet, and ttioso towards 
the ri|^t primes, seconds, &.c. 

This is a very useful rule in meaBuring wood, boatda, &c, 
and for arUficers in finding the contents of their work. 

QUESTIONS FOR PRACTICE. 

2. How much wood in a load 
7ft. & long, 4ft. & wide, and 
4ft. high? 

Ans. 141>ft. or 1 cord 12ft. 
MuJiiply ihs length by the widll 
and this product by ihe height. 

3, How many square feet i 
a board 16ft. 4in. long, and 3ft. 
Sin. wide ? 

, Ans. 43ft. 6in, ; 

1 4. How many foet in a stoch 

of 12 boards 14ft. ff long, and 

1ft. ff wide ? 
1 Ans. 217ft. &. 

Note. — Inches, il will ba reco 
lecicd, are so many !2ihs of a foo 
whether the foot is lineal, squan 



6ft. 4' high P 

Ans. 4) cords. 
K How many square yards 



t the 



of a 



is 1 SI square fool, or 73 square 

5. What is the content of a 
ceiling 43ft. 3' long, and 25ft. 
fi* broad? 

Ana. 1102ft. IC 6". 

6. How much wood in a load 
6ft; 7' long, 3ft, S high, and 
3ft. » wide ? 

Ans. 820:. 5/ 8" 4'". 

7. What is the solid content 
of a wall 53ft. 6- long, ISft. 3' 
high, and 2ft. tbick 7 

Ans. 1310ft. 



18ft. long, 16ft. & wide, and 
9ft. Iff high? 

Ans. 75yd. 3ft. ff. 

10. How much wood in a 
cubic pile measuring 8ft. on 
every side ? Ans. 4 cords. 

11. Hovr many square feet 
in a platform, which is 37 feet 
11 inches long, and 23 feet 9 
inches broad ? 

Ans. 900ft, 6* 3". 

12. How much wood in a 
load 8ft. lin. Ions, 3ft. 9in. wide, 
and 4ft. 5in. high ? 

Ans. 138ft. ff 3". 

13. Hovtmany feet of floor- 
ing in a nram which is S6ft. 
^m. long, and 23ft:. Sin. broad? 

Ans. 667ft:. 4* 6". 

14. How many square feet 
are there in a board which is 
15 feet 10 iucbes Ions', ^°^ ^ 
inches wide ? 
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POSITION. 



ftto-esn. 



388. Position is a role by which the true answer to a cer- 
tain class of questionB is discovered by the use of false or sup* 
posed numbers. 

S8&« Siipposiiig^ A's ajg^ Iq be double that oi B% and B's age trif^ 
that of C% and tbe sum ortheir ag«i to be 140 yean^ wimt is the age of 
each 7 . 

Let us suppose C's age to be 8 years, then, by the question. B's age is 3 
times 8s=S4 years, and A's 2 times 24=48, and their sum is (84-24+48=:) 
80. Now, as tbe raltos are the same, both in the true and supposed ages, 
H is evident that the true sum of their ages wiU have the same ratio to Uie 
true age of e^ch individual, that tbe sum of tbe supposed ages has to tj^ 
supposed age of each individualj^ that is, 80 : 8 : : 140 : 12, C's true age 3 w, 
80 : 24 : : 140 : 42. B's age, or 80 : 48 : : 140 : 84, A's age. This operation 
is called jingle PosUionf and may be expressed as follows : 

S90. Wheik ihe result has tht same tistio to ihe aupposiHini 
ikat the given number has to the reqwred one» 

Rule. — Suppose a number, and perform ^ith it the operation 
described in ^the question. Then, by proportion, as the result 
of the operation is to the supposed number, so is the given re* 
suit to the true number required. 



\ 



3. What nmnber is that, 
which, being increased by ^ 
J. and J itself, wDl be 125 ? 
Then 50 : 24 : : 125 : 60 Ans. 
Sup. 24 I Or by fractions. 

^=:12 Let 1 deuote the 

\z=z 8 required number : 

l=z 6 then 

ResultSO or if +A+tt+ 
V,.. ^^ A=fi. and 1= 
^)125(60An8. 

(See p. 104, Miscel.) 
3. What number is that 
whose 6th part exceeds its 8th 
part by 20? Ans. 480. 

II. When Gue roHo between the required and fAe supposed mnn^ 
ber differs firom that of ike given number to the required one, ' 

291. RulE. — Take any two numbers, and proceed with 
f /icji ac^iordin^ to tbe condition of the question, noting Uio 



4. A vessel has 3 cocks ; 
the first win fill it in 1 hour, 
the second in 2, the third in 
3 ; in what time will they all 
fill it together ? 

Ans. ^ hour. 

5. A person, after spending 
^ and ^ of bis money, had 
$60 left; what had he at 
first ? Ans. $144. 

6. What number is that, 
firom which, if 5 be subtract* 
ed, 4 of the remainder will 

iO? 



be 4( 



Ans. 65. 



POSITION. 



1S5 



erronu Multiply the first supposed ntmiber by the lut error, 
Biid the last supposed number by tbe first error ; and if the er- 
rora be olfte (Uiat is, both too great or both too eroall), divide 
the difference of the products oy the difference of the errors ; 
but if unlike, divide the bucq of tie products by the Bum'of the 
errors, and the quotient will be the answer. 



le first error ii It 



Note. — Tbis rale a fomidni oa the mppoaitk ._ 

the secODd, aa the difference between the Irae and Grsl supposed ia to tbo 
diffeimce bclween ibe tnie and second supposed oumber ; wben Ibat is not 
■he case, Iha exact uuwer to Uw quettroa eannat be round b; this nile. 

7, There is a fish, whose head is 10 inches lon^, his tail is 
as long- S3 hie head, and half the length of his body, and his 
body ia as long as his head aii4 tail both ; what is the length of 
tbe fish? 

Suppose the fish to be 40 inches long, theo 
Again sup. 60 

body 1= SO 

Uil i of 1+I0=z30 
head 10= .... 10 



10-5=3) 400 (80 in. Ans. 



The body=:i of the whole length ; the taifc^ of j+10=} 
4-10. and the head 10 : then i+i+10+lO^the length ; but 
J4-i=|, and |-.-3=^10+IO^zSOm.andaOx4=fiOm. Ans. 



3. What number is that 
which being increased by its 
i, its i and 5 more, will be 
doubled ? Ans. 20. 

3. A gentleman has 2 hors- 
es, and a saddle worth ¥50 ; 
if the saddle be put on the 
first horse, his value will be 
11* 



double that of the second ; but 
if it be put on the second, hia 
value will be triple that of the 
liret ; what is the value of each 

Ans. 1st horse, $30, 3d, $40 

4. A and B lay out equal 

shares in trade : A gains ¥136, 
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PEBMUTATtOir Of ^V A.Wtt*f tEii !^,!£^>!il94 



aod B loseir f87, tiien A% 
money is double that of B ; 
irkat did each lay out? 

Ans. $300. 

5. A and B have botii' the 

same income ; A saves one 

fifth of his yearly, but B, by 

Spending $50 per annum more 



than- Af at tiie end of 4 yetn 
finds hinii^elf $100 in debt; 
what is their income^ and what 
do they spend per annum ? 
Ansi $125 their inc. per aim. 
A speiids $100 ? 
B spends $150 ( P®' *°»- 



1$tvvmtutiJan of eAmntftitu. 

292. Pemadatwn of QuatOiHei \i a rule, Tvlricb eniMes OS to deter* 
mine how many different ways the order or position of any giv«i number 
of things may be varied. 

293. 1. How many changes may be made of the letters in the word 
and? 

The letter a can alone have oidy one positSon, a, denoted by 1, a and n 
can have two positions, an and na, denoted by 1x2=:^. The three letters, 
a, II. and d, can, any two of them, leaving out the third, have two chai^es^ 
1X«7 coBse^uently when the third is taken in, thoreiuU be IX^X^ssd 
changes, which may be thus expressed : and, adn, nda, nad, dan and dna^ 
and ue same may be shown or any number of tmngs. Hence, 

294. To find the numhef 6f pehnxUatwna that can if€ made of a 
given number of different Iktngs, 

RtTLE. — ^Multiply all tiie terms of the natural series of num- 
bers from 1 up to the given number, continually together, and 
the last product will be the answer required. 



2. How many days can 7 
persons be placed in a difier- 
ent position at dinner? 5040. 

3. How many changes may 
be rung on 6 bells ? 

Ana. 720* 

4. How many changes can 
be made in the position of the 
8 notes of music? 

Ans. 40820. 



5. How many changes may 
be rung on 12 bells, and how 
long would they be in ringing, 
supposing 10 changes to be 
rung in one minute, and the 
year to consist of 365 days, 5 
hours and 49 minutes ? 

Ans. 479001600 changes, 
and 91 years, 26d. 22h» 41ni. 
time. 




IH— SS8 pebiodicaL dccihals. is? 

395. The reduction of vulgar fractions to decimals (139) 
preseats two caaea, one in which the operation is terminated, 
Bs {^=0^75, and the other in irbich it does not terminate, 
as ^1^^=0.273737, &.C. In fractions of this last kind, whose 
decimal value cannot be exactly found, it will be observed 
that fhe seme figures return periodically in the same order. 
Hence thej have been denominated penodicai dedmalt. 

396. Smce in the redoction of a vulgar traction to a 
decimal, there can be no remainder in the Huccessive di- 
visions, except in one of the sedes of the numbers, 1, !!, 3, 
&c. up to the divisor, when the number of divisions exceeds 
that of this series, some one of the former remainders must 
recur, and coneeqaently the partial dividends must return in 
the same order. The traction ^— 0.333-{-. Here the same 
figure is repeated ccmtinuallj ; it is therefore caUed a tingU 
repelend. When two or more figures are repeated, as 
0.3727-1- (395), or 334334, it is called a compound reptUnd. 
A single repetend is denoted by a dot over tiie repeating 
figure, as 0.3; and a compound repetend by a dot over the 

Bret and last of the repeating figures, as 0334334. 

397. The fractions which have 1 for a nomerator, and any 
number of 9's for the denominator, can have no significant 
figure in their periods except 1. 

Thus ^=0.nil-|-. B^— 0.01010-f.. ^=0.001001001. 
This fact enables us easily to ascertain the vnlgai fraction 
from which a periodical decimal is derived. As the D.]IlJ-f< 
is the derelopement of ^ O.S3-f.:=^ 0'^ ji &c. 

Agun, as 0.010101, or OX)], is the developement of ^ 

0.03^=^, and so on, and in like manner of ,^ &c. Hence, 

998. Ta reduee aftrvuStal, or etretdating deeimiU, la a md- 
gtir fiattion. 

RcLX. — Write down one period for a numerator, and as many 
nines for a denominator as the number of figntes in a period i^ 
the decimal. 
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RGTICW. 



298. 



1. What 18 the vulgar firae- 

tion of 0.i8 ? 

Am. i|=T^. 
• • 

2. Reduce 0.72 to a vulgar 
firaction. Ans. Jf =-^. 

3. Reduce 0.83 to the form 
of a vulgar fraction. 

• 

Here 0.8 is 8 tenths, aii4 3 

is 3 9ths=^ of 1 10th, or 1 

30th; then ^-|.^=:j^-f^ 

=^ Ans. 

4. Reduce 275463 to the 
form of a vulgar fraction. 



5. Reduce O.f 69236 to the 
form of a vulgar fraction. 

Ans. IJ. 

6. What vulgar fraction » 
equal to 0.13§ ? 

9x 13+8=il25=numerator. 
900=:denominator. 

.0.138z=^^=^, Ans. 

7. What vulgar fraction is 
equal to 0.53 ? Ans. ^. 

8. What is the least vulgar 
fraction equal to 0.5925 ? 

Ans. ^. 

9. What finite number is 
equal to 31.62? Ans.31ff. 



REVIEW. 



1. What is an Arithmetical Pro- 
gressidn? When is the series as- 
cending? When descending 7 What 
is meant bv the extremes 1 The 
means? When the first and last 
tenns are given, how do you find 
the common difference ? How the 
namber of terms? How the sum 
of the series ? 

2. What is a Geometrical Pro- 
gression? What is an ascending 
series ? What a descending 1 
What is the ratio ? When the first 
term aud the ratio are given, how 
do you find any other term 7 When 
t^ first and last term and the ratio 
•re given, bow^ do you find the sum 
•f the series? * 

S- What is annuity? When is 
it in arrears ? What does an aimu- 
itv at compound interest form ? 
How do you find dte amotmt of an 
aonuit y at compound interest ? 



4. What is the conunon division 
of a foot ? What are these ccdled ? 
What kind of series do thesie frac- 
tions form? What is the ratio? 
What is tlie rule for the multiplica- 
tion of duodecimals ? How are all 
denominations less than a foot to be 
regarded? 

5. What is Position ? What does 
it suppose when single? When 
double ? What kind of questions 
may be solved by the former ? by 
the latter? 

6. What is meant bv the permu- 
tation of quantities ? How do yoa 
^ind the number of permutatioos ? 
Explain the reason. 

7. What is meant by a periodical 
decimsd ? By a sin^e repetend f 
By a compound repetend ? How is 
a repetend denoted ? How is a pe- 
riodical decimal changed to aa 
equivalent vulgar firaction ? 



^ 
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PART III. 

PRACTICAL EXERCISES 



SBCTIOX I. 

299. In £13, how msny dollare, cents and mills ? 

Now, as tbo pound has difietent values in different places, 
the amount in Federal Money will vary according to those 
values. In Engknd, $I=:4s. 6d.=4.5s.— £.^<^t\^—f>0.925, and 
there £ld:=13^.225e=t57.n7. In Canada, $J=5sj=^ 
=£0JJ5, and theJre £ia=ia-i-0.25=:$52. In New England^ 
$l=6s,— £^^-"£0.30, and there, £13t=iaT-0.3=$4a33a In 
New York, $l=8a=jft=£0.4, and there, £13=13-HX4=: 
32.50. In Pennsylvania, $1=78. 6d.=:7.5s.=£2J^^P=£0^5v 
and there, £13=:13-H).375=r$34.666. And in Georgia, 



48.8d.±=d.64-6.=r£|^r=£a2333-f-,and there, £13b=13-H).2383 
=$55,722. . ' 

360. In £16 7s. 8d. 2qr., how many dollars, cents and mills ? 

Before dividing the pounds, as above, 7s. 8d. 2qr., must be re- 
duced to a decimal of a pound, and annexed to £16. This diay 
be done by Art 143, or by inspection, thus, shilling being 
20ths of a pound, eveiy 2b. will be 1 tenth of a pound : there- 
fore write half the even number of shillings for the tenthssz: 
£0.a One shilling being 1 20th=z:£0.05 ; hence, for the odd 
shiUing we write £0.05. Farthings are 960ths of a pound, 
and if 960ths be increased by their ^th part, they are lOOOths. 
Hence 8d. 2qr,(=34qr.-|-l)=£D.035 ; and 16^.S-|-0.05+0.035 
=i£16j385, which, divided as in the preceding ezamfde, give 
for English currency, $72,822, Can. $65.54, N. Y. $40,962, &c. 
Hence, 

301. To change wmndSf aMUf^s, pence and foar&mga 10 
Federid Moneys and me reverse. 

Rule. — ^Reduce the shillings, &c. to the decimal of a pound ; 
then, if it is English currency, divide by 0^225 ; if Canada^ V| 
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EXCHikNGE or CURRENCIES. 



30S. 



0^; if N, IL,by 0J3; if N.Y., by 0.4; if Penn^ by 0^5, and 

if 6e<Hgia9 by Oii&; — the quotient will be their value in doUais, 
cents and mills. And to change Federal,Money Into the above 
currencies, multiply it by the preceding decimals, and the prod- 
uct will be the answer in pounds and decimal parts. 



3. In £91, how many dol- 
lars ? £91 £.=$404,444. 
Can. $364. N. E., $303,333. 
N. Y. $227.50, &c. Ans. 

4. Reduce £125, N. E. to 
Federal Money. 

Ans. $416,666. 

5. Change $100 to each of 
the foregoing currencies. 

$100=£22 10s. Eng.=:£25 
Can=£30 N. E=£40 N. Y. 
=£37 10s. Penn. 

6. In $1111.111, how many 
pounds, shillings, pence and 
fiirthings ? 

A«a 5 £333 63. 8d. N. E. 
I ^^' I £444 8s. lOid. N. Y. 

7. In £1 Is. lOid. N. E., 
how many doUars ? 

Ans. $3,646. 
a In £1 Is. lOJd. N. Y., 
how many dollars ? 

Ans. $2,735. 



9. Reduce £25 15s. N. £., 
to Federal Money. 

Ans. $85.83a 

10. In £227 17s. 5}d. N. E., 
how many dollars, cents and 
mills ? 

Ans. $759 57cts. 3m. 

11. In $1,612, now many 
shillings, pence and feithings? 

. , J 9s. 8d. N. E. 
^^^' 1 12s. lOid. N. Y, 

12. Reduce £33 13s. N. Y., 
to Federal Money. 

Ans. $84,125. 

13. In £1 Is. lOid. Penn., 
how many dollars ? 

Ans. $2,917. 

14. In £1 Is. lOid. Can., 
how many dollars ? 

Ans. $4,376. 



302. The following rules, founded on the relative value of 
the several currencies, may sometimes be of use :-^ 

To change Eng. currency to N. E. add ^, N. E. to N. Y. 
add ^ N. Y. to N. E. subtract J, N. E. to Penn. add ^, Penn. 
to K. E. subtract ^, N. Y. to Penn. subtract ^, Penn. to N. 
Y. add ^ N. E. to Can. subtract ^ Can. to N, E. add ,J, &c. 



15. In $255,406, how many 
pounds, shillings, pence and 
farthings ? 



Ana.< 



£76 12s.6d. N. E. 
£102 3s.3d. N.Y. 
£95 15s. 6Ad. Penn. 
t£S3 17g.0|d.Cao. 



16. Change £240 15s. N. 
E. to the several other cur- 
rencies. 

f£321 Os. Od. N. Y. 
A o J £300 18s. 9d. Penn. 
^"'•i£aOO 12fl.6d. Can. 
[^802.50 Fed. Mem. 




BXCBAMCie OF CDRBEITCIES. 
TABLE 

: most common irciiS and tOver coini, conlniokg Ih 
Irintic value in Fedsnil Hooe;. 



Counl-y. 


Nwnei ofcoim. 


Wdghl. 


Finenew. 


Velne. 




aOLD COIHS. 


Gn. 


Car 


On. 


Dolla. 


V. SUM' 


auuleiT^^. 


270. 


22 




10.000 


« "• 


136- 


M 




6i)00 

2.60 


Englaiia 






22 




4«66 




Half.Goinaa. 


64:tS 


a 




3J33 






43.16 


.2S 




1.666 


France. 


L™™w (old). 


mill 


21 


^ 


4.440 




Louis tfor new). 


in.66 


21 


a 


4.171 




Napoleon. 


199.M 


21 


05 


7X181 


8p^. 


PiMole (old). 


104.61 


22 




3.77S 


Pisiole new). 


104.62 


SS 


s 


3.685 


Gsmuij. 


DacM. 


£3.85 


!3 


H 


SXI88 


AuBlria. 




85.60 


23 




3.074 


Poru^. 


Hew Cruwde. 


221.40 
16.67 


22 
21 


pwl. 


7.981 


IT. Scale*. 


Dollar. 


416. ■ 






1.000 




Hair Itollnr. 


SOB. 




14 


OJSOO 




QDanerDoUnr. 


104. 






0.260 




Dime. 


41.6 




14 


0.100 


EogtBod. 


Crown. 


464.60 


1 


3 


1.111 




Half Crovra. 


S3a.S6 


2 


0.656 




Shilling. 


92.90 




0.222 


fta«e. 




461.63 




"4 


IJ06 






386.18 





16 


0.B98 


?^ 


Dollar (iJd). 









0.991: 


Dollar now). 


418.47 





16 


0.9TS 


G.«^. 


Ki Dollar (con.). 
Florin (do.). 
Rix Do), (conv.). 


450.90 
256.46 






1? 


1X87 

0.619 




432.93 







05S6 




Florin (do.). 


216.46 







0.463 


PorUisal. 


New Cnisado. 


5fi5.68 





16 


0.616 


HoUand. 






I 


6 


1.222 




Gilder, or flor. 







■? 


0J76 




Rii dollar. 




10 


1.009 


" ' 


OoldgUder. 


301 isO 






0,60S 



li difl^ inneirhal 



c 



SECTIOir II. 



MENSURATION. 



0* illetf0«ttrstioif of Sttt>ftli(f(». 

804* The area of a figure is the space contained withiu the bounds of 
its surface, without an^y regard to thicknesS; and is estimated by the ntonoer 
of squares contained In the same ; the «de of those squares being either an 
inch, a foot, a yard, a rod, &c. Hence the area is said lo be so many 
square inches, square feet, square yards, or square rods, &c. 

305. Ihfrid ihe area of a paraUdogram (65), wheffter it he 
a square^ a rectangle, a rhomhuSy or a rhomboid, 

RuXiE. — ^Multiply the length by the breadth, or perpendicular 
height, and the product will be the area. 



1. What is the area of a 
square whose side is 5 feet ? 



5 
5 



— 6 

Ans. 25 ft. 



1 1 1 


1 


1 1 


1 1 


1 1 1 



3. What is the area of a 
rectangle, whose length is 9, 
and breadth 4ft ? Ans. 36fl. 



a What IS the area of a 
rhombusj whose length is 12 
rods, and perpendicular height 
4 ? Ans. 48 rods. 

4. What is the area of a 
rhomboid 24 inches long, and 
8 wide ? 

Ans. 192 inches. 

5. How many acres in a 
rectangular piece of CTound, 
56 rods long, and 26 wide ? 

56X26-^-160=5^ Ans. 



306. To Jind the area of a tnangjk. (64) 

Rule 1.— Multiply the base by half the perpendicular height, 
and die product will be the area. 

Rule 2. — If the three sides only are given, add these together 
and take half tiie sum ; from the half sum subtract each side 
^^parately ; multiply the half sum and the three remainders 

continaaEy together, and the squaie root of the last product 

^JIJ be the area of the triangle. 



9679 908. 



WNSITBATION OV SI7FE»PICfE8. 
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1. How many sqaare feet 
in a triangle, whose base is 40 
feet, and height 30 feet ? 
40 base. 

. 15=1 perpend, height 




600 feet Ans. 

2. The base of a triangle is 
6.35 chains, and its height 5.20 
chains ; what is its area ? 

Ans. 16^25 square chains. 



3. Whst 18 the area of a 
triangle, whose three sides aro 
13, 14 and 15 feet? 

13^14+152=42 
and 42-4-^b::21=;half sum. 
21 21 21 
13 14 15 and 21X6X7X 

u. [8=7056. 

rem. 8 7 6 

1 



Then 7056|^=84 feet, Ana. 

4. The three sides of a tri- 
angle are 16, 11 and 10 rods ; 
what is the area ? 

Ans. 54.299 rods. 



307. Th find (ke area of a frapexoitL (65) 

Riri.E.^-Multipl7 half the sum of the two parallel sides by the 
perpendicular distance between them, and the product will be 
the area. 



1. One of the two parallel 
sides of a trapezoid is 7.5 
chairs, and the other 12J25, 
and the perpendicular distance 
between them is 15.4 chains ^ 
what is the area ? 
12iJ5 
7.5 



2)16.75 

a875 
15.4 

39500 
49375 
9875 



152.0750 sq. chains. Ana 



2. How many square feet 
in a i^ank 12 feet 6 inches 
lonff, and at one end, 1 foot 
anaS inches, and, at the other, 
11 inches wide ? 

Ans. 13^ feet i 

3. What is the area of a 
piece of land 30 rods Ion?, 
and 20 rods wide at one end^ 
and 18 rods at t(ie other ? 

Ans. 570 rods. 

4. What is the area of a 
hall 32 feet lonff, and 22 feet 
wide at one end, and 20 at the 
other? Ans. 672 feet 



908. Jhfind ihe area of a trapmmny or an irregular poh^on. 

Rttle.-— Divide It into triangles^ and \h&Tk ^ti^ "^ >35^^ ^ 
fhese triangles by Art 306| and TO^\}Dk<^mV)^'^^» 



1S4 



wmsvmknov w snpEsricras] 



9is,m^ 



1. A tmpMdnia i» divicted 
into two trift&gles) by^ a dkagw 
nal 42 rods long, a&d the per- 
pendicidftrs let fall from the 
Opposite angles 'of the two tri- 
angles, are 18 rods and 16 rods ; 
ivhat is the area of the tfope- 
uumf 

42 42 336 
9 8 378 

378 33e 714 rods, Ads. 



^ % What i9 tiw ama'of a 
(nipeiziuin w^hoae diagonal is 
108ii feet^ and iJie porpendiei** 
lars 56i and 60| feet ? 

Ana. ,6^7^ feet 

3. How many square yards 
in a trapezium whose diagonal 
is 65 feet, and the perpendicn- 
lars let fall .npon it VBd' and 
a3.5feet? 

Ans. 2^^ yd;^ 



309. To find the diiimeier and circurnference of a circle^ either 
from ike other. (67) 

Rule 1.-^As 7 is to a3,>,so,is the dianieter to ftie circumfer- 
ence, and as 22 is to 7, so is the circumference to the diameter. 

Rule 2. — As 113 is to 355^ so i^ the diameter to the circum- 
ference, and as 355 is to 113, so is the circumference to the di- 
ameter. 

Rule 3. — ^As 1 is to.3.1416, so is the diameter to the circum- 
ference, a»d as 3.1416 is to t so is ^e circumference to the 
diameter. ,,.,.. 



L What is the circumfer- 
ence of a circle whose diame- 
ter is 14 feet? 

By Rule 1. 

As 7: 22 : : 14 : 44> Ans. 

By Rule 2. 

As 113 : 366 : : 14 : 43-}-fi, An?. 

By Rule 3. 
As 1 : 3.141G : : 14 : 45.9824, Ans. 

2. Supposing the diameter 
of the earth to be 7958 miles, 
what is its circumference ? 

• Ans. 25000.8528 miles. 



3. What is the diameter of 
a circle whose circumference 
is 50 rods ? 

By Rule 1 . 
As 22 :7::60: 15.9090, Ans. 

By Rule 2. 
As 355 : 113 : : 50 : 15.9155, Ans. 

By Rule 3. 
As 3.1416 : 1 : : 50 : 15.9166, Ans. 

4. Supposing the circumfer- 
ence of the earth to be 25000 
miles, what is its diameter ? 

Ans. 79571 nearly. 



310. To find the area of a circle. 

E0£fi. — ^M altlpiy hdif the circn'mfetiBnoo by half the diame- 
ffif^ — or the square of the diameter by .7854,— or the square of 
die circuBofcrence hj .^7958,— the prodvict ^ill Jte the area. 



1 



MKawnskvtoti or sanmwwtxt. 



1. ^K%Bt u the u«& ot a 
ebrie whose diameter is 7,and 
circunir«renoe SS feet? 



38 J feet, Ans. 

3. What ie t^e irea ofa cir- 
cle whose diameter ia 1, and 
circumference 3.1416? 

Aus. .7854. 



3. What ia the aiea of atir- 
cle whose ^aoietor ii 10 rot!^ 
and cicciunferewce 31.416 ? 

AoB. 78M rod* 

4. Ilov manj square chaJna 
in a circular field, whose cir- 
cumference is 44 chains, and 
diameter 14? 

Ana. 154 chains. 
5> How many aquare feet in 
a eircle wboM t^vanference 
is 63 feet? 

Ana. 315 feeL 



311. The a. 



tof a enrte 'giten to find the diameter and tir- 
cunf/erenre. 

Role 1. — Divide the area by .7854, aiid the aquare root of 
the quotient will be the diameter. 

3. Divide the area by .0796^ ^dA the square root of the quo- 
tient will be the circumference. 



3. I demand the length of a 
Mpetobe tiedtoaborse'aneck, 
thai he may graie upon 7854 
square feet of new feed ei'ery 
day, for 4 days, one end of the 
rope bein^ each day faatened 
to the same stake. 

IM cbcle eonlaina 7854 feet 
-i-.7B54=:10000, and y'WOO 
:=100 diam. -^-3=50 feet, the 
1st rope ; 2d circlQ contauw 
15708-^7854^:^0000, and */ 
3000(bxl4U, or 70} feel; MO- 



2. The area of a circle a 
78.€ feetl; wittt is its circum 
ference ? Ans. 31.4 feet. 



"i-r 



312. J^fimt ffit futa of <m oval, or eUipsat. 
RtTLE^-Multiply fhc leh^Bt and shorteat diameters together, 
and the product by .7854 ; the last product wUl be the area 



f\ 
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lijci^l3iiAa^oir OT M&bn>n. 



3t»-91t. 



1. What 18 the am of an 
oral, whose longest ai«iiieter 
is 5 feet, and shortest 4 feet ? 

5X4X.7854=15.708ft. Ans. 



■^ 3. What is the area of aa 
oval whose longest diameter is 
21, and shortest 17 ? 

Ans. 280^78. 



313. To find ih/t OTtc^ w aurfcbce^ of a ^oht mr ^here* 

Rule. — ^Multiply the circumference hy tiie diameter, and the 
product will be the area. 



1. How many square feet in 
the surface of a globe whose 
diameter is M inches, and eir« 
cumference 44 ? 

44X14=616, Ans. 

2. How many square miles 
in the earth'a surface, its cir^ 
cumference being 25000, and 
its diameter 7957} miles ? 

Ans. 198943750. 



area of the 
cannon shot, 



3. What is the 
surface of a 
whose diameter is 1 inch ? 

Ans. 3.1416 i;iche8. 

4. How many square inches 
in the surface of an 18 inch 
artificial globe? 

Ans. 1017*8784. 



314. Mennaration of Solids teadies to detennme the spaces included 
by codU|[ik»us 8ttrface», and the siim of the measures of these iacludinf 
surfaces is the whole siuface of the body. The measure of a solid is call- 
ed its solidity, capacity, content, or volume. The content is estimated by 
the number of cubeS; whose sides are inches, or feet, w yards, &c. C(ui- 
tuned in the body. 

315. !Z\»><iifte«olM%q/*aeu&e. (254) 

Rule. — Cube one of its sides, that is, multiply the side by 
itself, and that product by the side again, and the last product 
wHl be the answer. 



1. If the le^th of the side 
of a cube be ^ feeti what '» 
iUi solidity ? 

22X22X22=10648, Ans. 



2. How many, cubic inches 
in a cube whose side is 24 
inches? 

Ans. 13824. 



"' 316. To find ihe «olf(% of a paraUelopiptdon. (69) 

RuLE^— Multiply the length l^ the breadth, and that produci 
by the depth ; the last product will be the answer. 



i . 
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1. Whftt m the c(»itent of ft 
panUelopipedon whose length 
u 6 feet, ita breadth 3j feet, 
uid its depth 1| feet? 

6XS.5Xl-73=J»a5, oraCi 
feet. 



S. How many feet to a stick 
of hewn timber 30 feet long, 
9 incbea broad, and 6 inchea 
thick? 

Ana. lU feet 



317. To fold tht tide ofVte largeH OUk of lanhtr that eiut 
ht hitum, from a round U^. 

Rdle. — Extract the square rpot of tirice the square of the 
semidiameter at the Bmsllest end for the side of the stjck when 
aquaied. 



I. The diameter of a lonnd 
lof at ita emaJlest end ia 16 
inches ; what will be the side 
of the largest squared stick of 
timber that can be hewed from ' 



i. The diameter at the 
smalleBt end being 24 inches, 
how large square will the atjck 
of timber hew P 

Ana. 16.97 in. 



318. To find Bit iotidity of a prum, or cyHndtr. 



a of the end by the length of the 



1. What ia the content of a 
triangular prism, the area of 
whose end is S.7 feel, and 
whose length is 12 feet ? 
8.7X14=32.4 ft. Ans. 



S, What number of cubic 
feet in a round stick of timber 
whoee diameter is 18 inches, 
and length 20 feet ? 



319. To find the lolidity of a pyramid, or tone. 



I. What is the content of 2. What is the content of a 

triangular pyramid, its heiffht 
being m feet, and the sides 
of its base being 5, 6 and 7 

^x^=ixi=^—^, feet? a"*- 71.035+. 

id 6ix-'854x m-^-3= 
!W.4531A Ana. 
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6t MZArWWODlEB.. M«J5Ct 



Rni.E. — ^Multiply the cube of the diameter by JSISOS^ or mul- 
'tiply the square of the diameter by one 6th of the circumference. 



1. What k the content of a 
sphere whose diameter is 12 
inches ? 12X 12x l^X .5236 
=^904.7806, Ans. 



2. What is the «olid content 
of the earth, its circumference 
being 25000 miles ? 

Ans. 26885814912 miles. 



891« Guagmg teaches to measure all kindi of vetieb, ai pipes, 
hogsheads, barrels, dee. 

RuLK/*— To the square of the bung diameter add the square 
of the head diameter ; multiply the sum by the length, ana the 
product by .0014 for ale gallons, or by .0017 for wine ^dlons. 



1. What is the content of a 
cask, whose length is 40 inch- 
es, and its diameters 24 and 32 
in ches ? 

d2X3S-f-S4x^X40a64000. Ans. 
64000X 001409:89.6 a. gal.. Ans. 
64000X.0017aB]06.8 w. gal., Ans. 



2. What is the content of a 
cask whose length is 20 inch- 
eS| and diameters 12 and 16 ? 

^^•JiaOw.gaL 



SECTION III. 



\ 



PHILOSOPHICAL MATTERS. 



822« Heaxxy Bodies near the surface of the earth, fall one foot the first 
quarter of a secxMid, three feet the second quarter, five feet the third quar- 
ter, and seven feet the fourth quarter, equal to 16 feet the first second. 
The velocities acquired by falHnf bodies, are b proportion to the squares 
of the times in which they fall j that is, if S bullets be dropped at the sama 
time, and the firsfbe stopped at the end of the (rst second,. Che second at 
the end of the second, and the third at the end of the third, the first will 
haveftdlen 16 feet, tlie second 1%X^=^) four times 16, equal to 64; and 
the third (3x3»9) nine times 16, equal to 144 feet, and so on. Or, if 16 

* The Mirfacd of a sDhere is found by multiplyiofl^ its diameisr by its 



9ss->aas. or vaa-imx.' or tiBtvr bodies. 



m 



feet be malt^ilied by so Bianj of tbe odd 



hei^aimag at- 1, as there 



are seconds in tbe given time; these several products will be me spaces 
passed throagfa in each of the several seconds, and their sum wiH bSp the 
whole distance fallen. 

333. Tkevdodiif given to find Qu spcuie faSkn ^hitwkgh. 

Rule. — Divide the velocity in feet by 8, and tJie-sqnart of 
the quotient wHl be the space fallen through to acqtnretiiat 
velocity. 



1. From what height most 
a body fall to acquire the ve- 
locity of a cannon ball) which 
is about 660 feet per second ? 
660-2-8=82.5, and 82.5X 
82.5=806.25ft.=l^ miles, 
Ans. 



% From wl»t height most 
a body ^ to acquire a veloci-^ 
ty of 1200 feet per second ? 
Ans 22500 feet 



324. Tht ivmit given to find the jpoce fidUn through. 

Rule. — ^Multiply the time in seconda by 4, and the aqimre ci 
the product will be the space fallen through in the given time. 



1. How many feet will a 
body fall in five seconds ? 

5X4=20^ and 2OX2Ot=40O 
feet, Ans. 

2. A stone, dropped into a 
well, reached the bottom in 3 
seconds; what waa its depth? 

3X4=12, and 12X12=144 
feet, Ans. 



3. Ascending^ bodies are re- 
tarded in the same ratio that 
descending bodies are acceler- 
ated ; tiierefore, if a ball^ fired 
upwards, return to the earth 
in 16 seconds, how high did it 
ascend? The ball .being half 
the time, or 8 seadnds, in its 
ascent: theref(»« 8X4=33^ 
and 32X32=102411., Ans. ^ 



325. The velocity per second given to find (he <«nte. 

Rule. — ^Divide the given velocity by 8, and one fourth part 
of the quotient will be Qie answer. 



L How long must a body 
be falling to acquire a velocity 
of 160 feet per second ? 

1604fc&0, and 20-H=5 
seconds, Ans. 



2. How long must a body be 
falling to acquire a velocity of 
400 feet per second ? 

Ads. 12i seconds. 
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or THE WMJJU Of HEATT BODIES. 



3S)6. The^9paeegi9mioJind&i€thite(kehotbfhaihe^ 

RuLB. — ^Divide the square root of the space fallen through 
by 4, and the quotient wUI be the time. 

2. In how many seconds will 



a bullet fall through a space of 
11025 feet? 

Ans. S26i seconds^ 



1. In how many seconds will 
a body ftll 400 feet ? 

V400t=aQ, and 20^=5 
seconds, Ans. 

337. 7\» Jind (he vdocitjf ptr second^ wUH iMek a hody mH 
6^gvi to dueend at amy disianee fram ike eierOfs surface* 

Rule. — ^As the square of the earth's semi-diameter is to 16 
feet, so is the square of any other distance from the earth's cen- 
tre, inversely, to the velocity with which it begins to descend 
per second. 



1. Admitting the semi-diame- 
ter of the earth to be 4000 
nules, with what velocity per 
second will a body begin to 
descend, if raised 4000 miles 
above the> earth's surface ? 

As 4000X4000 : 16 : : 8000 
X8000 : 4 feet, Ans. 



2. How high above the 
earth's surfiice must a ball be 
raised, to begin to descend 
with a velociQ" of 4 feet per 
second? 

Ans. 4000 miles. 



; 328. Th find ike veheUy acquired hy a faUing body, per second, 
at the end of any giffen period of time. 

Rule. — ^Multiply the perpendicular space fallen through by 
64, and the square root of the product is the velocity required. 

2. If a ball fall 484 feet in 
5i seconds, with what velocity 
will it strike ? > 



1. What velocity per second 
does a bfdl acquire by falling 
225 feet? 

225X64=14400, and 
V14400=120, Ans. 



Ans. 17a 



829. TTiC velocity toWi which a hotfy strikes gwen to findih* 
space faUen ihrougri 

Rule. — ^Divide the square of the veloeiQr by 64, and the 
quotient will be the space required. 



1. If a ball strike the ground 
with a velocity of 56 feet per 
second, firom what height did 
it fall? 
^XS6-rS4s=;ya ftet, Ans. 



2. If a stream move with a 
velocity of 12.649 feet per 
seconcC what is its peipendien- 
larfaU? 

Ax^2ifb«l. 



zso^f^as. 



,0T PCN0ri«UMS. 



890. Toijlnd ihe/btce mlh wUeh afcdiing body wUl sHrike. 

RifiiE. — Multiply its weight by its velocity, and the product 
will be the force. 



1. If a rammer for driving 
pil^Sf weighing 4500 pounds, 
fall through the space of 10 feet, 
with what forde will it strike? 
V10x'64=25.3=velocity, and 
«>^X4500^J138501b. Ans. 



2. With what force will a 
421b. cannon ball strike, drop- 
ped from a height of 225 feet ? 

Ans. 50401b. 



831. The time of a vibration, in a cycloid, is to the time of a heavy 
body's descent through half its length as the circumference of a circle to 
its diameter) therefore to &id the length of a pendulum vibrating seconds, 
since a fallmg body dese^ids 193^ inches m the first second, say, as 
3.1416X3.1416 : IXI : : 193.5.19.6 iuche8=4 the length of the pendulum, 
uid 19^X2=39.2 inches, the length. 

332. To Jind (he leng^ qf a pendidton that will awing any 
given time. 

Rule. — Multiply the square of the time in seconds, by 39.2, 
and the product will be the length required in inches. 

1. What are the lengths of three pendulums, which will swing 
respectively h seconds, seconds, and two seconds ? 

.5X<5X39.2=:9.8 in. for <! seconds. ) 
lXlX39.2=39JJin. for seconds. VAns. 
2x2x39J2^156.8in. for 2 seconds. ) 

2. What is the length of a pendulum, which vibrates 4 times 
in a second ? i25X^X39.2±:2.42 inches, Ans. 

3. Required the lengths of 2 pendulums, which will respec- 
tively swing minutes and hours ? 

60x60X39.2t=141120in=2m. 1200 feet 7 .«„ 
360OX360Ox39.2t=50803200O=8018m. 960 feet $ 

333. To find the time which a pendulum of a given length toiZI 
9wing» 

Rule. — ^Divide the given len^ by 39J2, and the square root 
of the quotient will be the time m seconds. 

1. In what time will a pendulum 9.8 inches in length vibtatA^ 



14ft OF THE tirVSa. SSi^MSS,^^. 

2. I observed that while a ball was fi&l&iig 'Irotn ifil» top «f a 
steeple, a pendulum 2.45 inches long , made 10 vihr ations ; what 
was the height of the steeple ? V2.46-i-5i).2= 25a. and .95X 
lQ=3.5s. ; then 2.5x4=10, and 10X10=100 feet, Ans. 

. 334. To find the depih of a well by droppwg atUme^ mto iL 

Rule. — Find the time in seconds to the iiearipof of the stone 
strike, by a pendulum; multiply 73088 (=16><4xll42 ; 1142 
feet being the distance sound motes in a second), by the time 
in seconds ; to this product add 1304164 (=the s«uare of 1142), 
and from the square root of the sum take 11^; divide the 
square of the remainder by ^(i=16x4), and the quotient wiU 
be the depth of the well in feet; and if the deplh be divided by 
1142, the quotient will be the time af the «oumi!B ascent, which, 
taken from the whole time, will leave the tiipo of tiie stone's 
descent • 

. 1. Suppose a BtoDe, dropped into a w«U,,i8 heard to stnke the 
bottom in 4 seconds, what is t^e depth of the well ? 

V73088x4+T3Slg4— 1142=121.53, and 121.53X121.53^ 
64=230.77 feet, Ans. Then 230.77-^1142=2 of a second, the 
sound's asceiit, and 4— :2l=:3.8 ^econcte, stoned deseent 



%, ettf^t%t^tv. 



"^ 



33d. It is a principle in meebaaics th^ 4be power u 4o the weight as 

the velocity of the weight is to the velocity of the power. 

336; To find wfud weight may he bti&nced hy a given power. 

Rule; — As the distance between the body to be raised or 
balanced, and the fulcrum, or prop, is to the distance between 
the propc and the p<tint where the power is applied, so is the 
power to the weight which it ^Ul balance. 

1. If a man weighing 160 Ib.^rest on a lever 12 feet Icmgi 
what weight will he balance- an ther^her eiid, supposing the 
prop to be 1 &ot from the weigM? 1'^ .11 :: 160 : 1760 Ik Ans. 

2. At what distance from a weight of 1440 lb. must a prop 
be placed, so that ap<»wer of 160 lb. app]i(?d 9 feet'S'om tiie 
prop may balance it ? 1440 : 160 : : 9 : 1 foot, Ans. 

3. In giying directions for making. a chaise, the length of the 
shafts between the axletree and back band being settled at 2 
feet, a dispute arose whereabout on the shafts the centre of the 
bodjr should foe fitted; the chaise mak&f advised to place it ^ 

inc^^ before the axletre^^ «^th»ca aupv^aed that 20 inchea 
^oiiJibe 9, suiSciient mcumWuQk^ $& >>v^ V««»* ^^^ ««^Y3»- 
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ing two passengers to.wedgb 3 cvUftod the body of the chaise 
I cwt. more, what will the horse, in both these cases, bear, 
more than his harness ? , . 5 ^^^i 1^* ^ ^^^ ^^^ 

^°®* i 77J lb. in the second. 



337. Rule, — As the diameter of the axle is to the diameter 
of the wheel, so is tlie power applied to the wheel to the weight 
suspended on the axle^ 

.1.^ If the diameter of the axle be 6 inches, and that of the 
wheel be 48 inches, wha^ weight applied to the wheel will bal- 
ance 1268 lb. on die axle ? 48 : 6 : : 1268 : 158 lb. Ans. i. 

2. If the diameter of the wheel be 50 inches, and that of the 
axle 5 inches, what weight on the axle wUl 2 lb. on the wheel 
balance ? 5 : 50 : : 2 : 20 lb. Ans. 

3. If the diameter of the wheel be 60 inches,.and that of the 
axle 6 inches, what weight at the axle will balance 1 lb. on the 
wheel? Ans. 101b. 



338. The power is to the weight which is to be raised, as the 
distance between two tlireads of the screw, is to the circum- 
ference of a circle described by the power applied at the end 
of the lever. To Jind the gircumference of tlie circle ; multiply 
twice the length of tlie lever by 3.1416; then say, as the cir- 
cumference is to the distance between the threads of the screw, 
so is the weight to be raised to the power which will raise it, 

1. The threads of a screw are 1 inch asunder, the lever by 
which it is turned, 30 inches long, and the weight to. be raised, 
1 ton=:2240 lb.; what power mu3t be applied to turn tiKe screw? 

30X2=60, and 60x3.1416=188.496 inches, the circ. 
Then 188.496 : 1 : : 2240 : 11.88 lb. Ans. 

2. If the lever be 30. inches (the circumference of which is 
188.496), the threads 1 incik asunder, add the power 11.88 lb., 
what weight will it raise ? 

1 : 188.496 : : 11.88 : 2240 lb. nearly, Ans. 

3. Let the weight be 2240 lb., the power 11.88 lb., and the 
lever 30 inches ; what is the distance between the threads ? 

Ans. 1 inch, nearly. 

4. If the power be 11.88 lb., the weight 2240 lb., and the 
Uuceada 1 ip/*b •mm^t*' what is the length of the len^t^ 

1^^ 'ym^^^^^**^* 
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MISCELLANEOUS QUESTIONS. 



899. 1. What number taken from the square of 48 will leave 16 
times 54? Ans. 1440. 

% What number added to the 3lBt part of 3813, will make 
the sum 200? Ans. 77. 

3. What will 14 cwt of beef cost, at 5 cents per pound? 

Ans. f78.4a 

4. How much in length that is 8f inches wide^ will make 
a square foot ? Ans. 17^ inches. 

5. What number is that to which if ^ of |- be added, the 
sum will be 1 ? Ans. ^ 

6. A father dividing his fortune among his sonis, gave A 4 as 
often as B 3, and C 5 as often as B 6; what was the whole 
legacy, supposing A's share $5000? Ans. $11875. 

7. A tradesman increased his estate annually by £100 more 
than i part of it, and at the end of 4 years found that his estate 
amounted to £10342 3s. 9d.; what had he at first? Ans. £4000. 

8. 1^ person being asked the time of day, said the time past 
noon' is equal to ^ of the time till midnight; what was the 
ime ? Ans. 20 minutes past 5. 

9. The hour and xniaute hand of a clock are together at 12 
o'clock ; when are they next together ?, ' Ans. Ih 5^m. 

10. A young hare starts 40 yards before a greyhound, arid 
is not perceived by him till she has been up 40 seconds ; she 
scuds away at the rate of 10 miles an hour, and the dog on 
view makes after it at the rate of 18. In what time and dis- 
tance will the dog overtake the hare ? 

Ans. 60^^. time, 530 yds. distance. 

11. What part of 3d. is ^ part of 2d. ? Ans. f, 

12. A hare is 50 leaps before a gRyhound, and takes 4 leaps 
to the greyhound's 3 ; but 2 of the greyhound's leaps are as 
much as 3 of the hare's ; how many leaps must the hound take 
to catch the hare ? If 3 : 1 : : 1 : ^ the. hare's gain. 

2 : 1 : : 1 : ^ the hound's gain. 
Then ^ — J=^ and ^ : ^ : : «^ : 5^=300, Ans. 
J3, A po8t is ^ in the sand, ^ in the water, and 10 feet 
Mbore the waterf what is its leng^? Km*%feet. 
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14. A man being asked how many sheep he had, said, if he 
had as many more, half as many more, and 7 j. sheep, he 
should have 20 ; how many had he ? Ans. 5. 

15. In an orchard j- the trees bear apples, ^ pears, ^ 
plums, and 50 of them cherries ; how many trees are there 
in all? Ans. 600. 

16. A can do a piece of work alone in 10 days, B can do it 
in 13 ; in what time will both together dojt ? Ans. 5^^ days. 

17. What is the difference between the interest of £350 at 
4 per cent for 8 years, and the discount of the same sum at the 
same rate, and for the same time ? Ans. £27 ^^^^ 

18. Sound moves at .the rate of 1142 feet in a second ; if the 
time between the lightning and thunder be 20 seconds, what is 
the distance of the explosion ? Ans. 4.32-{-miles. 

19. If the earth's diameter be 7911 miles, and that of the 
moon be 2180, how many moons will be required to make one 
earth? Ans. 47.788-|-. 

20. If a cubic foot of iron were drawn into a bar 1 of an mch 
square, what, would be its length, supposing no waste of metal? 

l?^^iH=27648m.=5J304ft. Ans. 

21. A lent B a solid stack of hay, measuring 20 feet every 
way ; some time afler B returned a quantity measuring every 
way 10 feet; what proportion of the hay is yet due ? Ans. }. 

ici, A general disposing his army into a square, finds he has 
284 soldiers over and above, but increasing each side by one 
soldier, he wants 25 to fill up the square ; how many soldiers 
had he ? Ans. 24000. 

340. 23. Supposing a pole 75 feet high to stand on a horizc^ 
tal plane, at what height must it be cut ofi^, so as that the top 
of it may fall on a point 55 feet firom the bottom, and the end 
where it was cut on, rest on the stump or upright part ? 

Rule.— From the square of the length 
of the pole (i. e. the sum of the hypothe- 75 v7fi^^55v 65=71 4- A Ann 
nuse and perpendicular) take the Square ^^X /0>^&dX0Q=71 t "• An«. 
of the base ; then divide the remamder 76x2 

by twice the lenj^th of the pole, and the quotient will be the height at which 
it must be cut on. ^ 

24. Suppose a ship sail from lat 43° N. between I^. and E. 
till her departure from the meridian be 45 leagues, and the 
sum of her distance and difference of latitude be 135 leagues; 
what is the distance- sailed, and the latitude come to? 

135X135—45X45 lea. m. 13S-60=751. dis. sU > 



135X2 
13 



.=60t=180t=3** of lat 43<>-f3°=46« come to 



■\ 
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941. 25. Four men bought a grmdstone 60 inches in diame- 
ter ; how much of its diameter most each grind off to have 
an equal share of the stone, if one grind his share first, and 
then another, till the stone is groond away, making no ailow- 
ance for the eye ? 

RuLZ.— >Divide the square of tlie diameter by the numfaher of men, sub- 
tract the quotient from the square, and extract the square root of the re- 
mainder which is the lenrth of the diameter, after the first share is taken 
off} anci by repeating' the latter part of the process/all the several ^ares 
may be found. 

60 x60-74=9 00, the subtrahend. ^ , 

V'360a--900:z=5J.96-[- and 60— 51.96c=8.04, 1st share. ' 

V ^70O~90a =:4^.42-f- and 51.96— 42.49c=9.54, 2d share. 

V^ISOO— 900=30. and 42.42—30=12.42, 3d share. 

and 30, 4th's share. 

26. Suppose one of those meteors called fireballs to move 
parallel to the earth's surface, and 50 miles above it, at the 
rate of 20 miles per second ; in what time will it move round 
the earth? 

The earth's diameter being 7964 miles, the diameter of the 
orbit will be 7964-|-^o<2=8064, and 8064x3.1416=:2533a8624, 
its circumference. Then 25333.8624^20=:1266.69312s=:2r 
(y 41''' 35"" 13'"" 55'"'"" Ans. 

27. Wlien first the marriage knot was tied betwixt ray wife and mts, 
My ag[e with Iiers did so agree as nineteen does with eight aad three j 
But alter ten and half ten years we man and wife had been, 

Her age came up as near to mine as two times three to nine. 

What were our ages at marriage 1 Aii|[.. 67 and 33. 

28. A body weighing 30 lb., is hnpelled by such a force as to 
send it 20 rods in a second ; with what velocity would a body 
weighing 12 lb. mov,e, if it were impelled by the same force ? 

Ans. 50 rods. 

29. In a thunder storm I observed by. my clock that it was 
6 seconds between the lightning and thunder; at what dis- 
tance was tlie explosion ? Ans. 6852 ft.=J^J-J. miles. 

30. There is a square pyramid, each side of whose base is 30 
inches, and whose perpendicular height is 120 inches, to be 
divided into three equal ^arts by sections parallel to its, base ; 
what will be the perpendicular height^ each part? 

30X30X40=36000, the solidity in inches. Now | of this is 
24000, and i is 12000. Therefore, as 36000 : 120X120X1^ 

5 24000 : 1152000 ? 

*• ^12000: 576000 i Then, ^^ 1152000=104.8. Aldo, 

V^^600tt=83.2. Then 12a--liM.8=:15A length of the fliick- 
Mstpart, aa4|P|>4.8--^l2=2l.6, length of the middle part; 
cozwequently^mSi ^B the length of One U>^ v^^x? 
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31. I have a square stick of tlidber 18 inches hy 14, but one 
with a third part of the timber in it, provided it be 8 inches 
deep, will serve ; how wide will it be ? Ans. lOi inches. 

32. There are 4 spheres, each 4 inches in diameter, lying so 
as to touch each other, in the form of a square, and on the 
middle of this square is putti fifth ball of the same diameter; 
what is the distance between the two horizontal planes pass- 

. ing through the centres of the balls? 

V^^+P -5-2=2.828+ inches, Ans. 

33. There are 2 balls, each 4 inches in diameter, which 
touch each other, and another ball of the same diameter is so 
placed between them that their centres are in the same vertical 
plane ; what is the distance between the horizontal planes which 
paM through their centres ? ^42ll^=:3.46-f in. Ans. 

34. A military officer drew up his soldiers in rank and file, 
having the number in rank and file equal ; on being reinforced 

^ with three times his first number of men, he placed them all in 

^ _ the same form, and then the number in rank and file was just 

"^ double what it was at first ; he was again reinforced with three 

times his number of men, and after placing the whole in the 

same form as at first, his number in rank and file was 40 men 

each ; how many men had he at first ? Ans. 100. 

35. If a weight of 1440 lb. be placed 1 foot from the prop, at 
^^^hat distance from the prop must a power of 160 lb. be applied 

to balance it ? Ans. 9 feet. 

36. Three men wishing to carry a stick of timber, which is 
of uniform size and density, and 30 feet long ; if one man takes 
hold at one end of the stick, how far from the other end must . 

— -the other two take hold together, that ^ach may bear an equal 

^p portion ? Ans. 7^ feet 

^r The centre of gravity being in the middle of the stick, we may regard 

^ . its weight as all accumulated in that point, and the sticK itself as a lever 

•^ supporting it : and then the parts borne will be inversely as the distances 

from th^aiodle, #nil the reverse, i. e. the vcvaxiJ^ the end being' 15 feet 

from d^^yddle, the 2 must be A of 15, or 7.5 feet from the middle, and 

15*— 7.^^^^^the distance firom the end. 

Whel^Wght the 2 men to take hold in order to carry | of 
the stick ? T 

The one being 15 feet fi-om the middle, the ftco, in order to cany 3 
times as much, must be l-3d of 15=5 feet from the middle, and 1 5 5—^ 
10 fl., the distance from the jend. 

37. Suppose a pol^ftOO feet high, to be 24 inches in diame- 
ter at the ground, an€r4 in. do. at the top, and a vine 1^ inch 
in diameter at the groimd to run up tliis pole, winding round 
every 3 feet, and grsulually diminishing so as to come to a point 
at the top of the pole, what 13 thp leag^ Qk^\!Etf4b^^*^ 
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PRACTICAL RULES AND TABLES. 



342. MEASURES OF CAPACITY. 

The English Winchester bushel, containing 2150.4 cubic 
inches, or 77.6274 lb. avoirdupois, of pure water, at its maxi- 
mum density, is established, at the custom-houses in the United 
States, as the standard of dry measure ; and the wine gallon of 
231 cubic inches, or 8.339 lb. of water, as aboye, is established 
as the standard of liquid measure. The above are also the 
measures established by law in Vermont and some other states. 
But in New York, according to their revised laws, the legal 
bushel contains 2211,84 cubic inches, and the liquid gallon 
221.18 cubic inches. 

In measuring coal, lime, ashes, and some other articles, it is 
customary to use a larger measure. In Vermont the bushel 
for these articles is established by law at 38 quarts, of which 
the common bushel holds 32, but in most places the bushel for 
coal, &c. contains 40 quarts. 



Measures. 


bush. 


qts. 

32 
38 
40 


cubic inches. 


cubic feet. 


Winchester measure, 
VermoDt coal, &c. measure, 
Common coal, &c. measurcij 


1 
1 
1 


2150.4 
2563.6 
2688. 


1.24445 
1.47777 
1.5555 




1 cubic foot=0.80356 bush. Winchester measure. 

1 cubic foot=0.67669 bush. Vermont coal, &c. measure. 

1 cubic foot=0.64285 bush. com. coal, &c. measure. 

343. lb find how many hushels any 5tn, box, or codl-hous^ 
vnU corUain. 

' RcLE.-<;-Find the content in feet, and multiply it by the dedn^ of a 
bushel stftncling- against 1 cubic foot in the above table. ^^ 

EXAMPLES. 

1. The dimensions of a coal-box were length 12#TL, height 
3.4 ft., width at the top 3*94 ft., width at the bottom 2.7 ft.; how 
many bushels of each of the above measures will itliold ? 
a944-2.7=:6.64, and 6.64-r2=3.32, and 3.32 X 3.4 Xl2.5c=:141.1 
cubic feet Then 141.1X0.8 =1 12.88 ftsh. Win. 

141.1X0.677= 95.52 bush. Vt coal meas. 
141.1 XO.64 = 90.30 bush. com. coal meas. 

2. If a coal-house be 50 feet long, 40 feet wide, and 20 feet 
high, how many bushels will it hold ? 

S0x40x2(h=40000c\i. ft., and 40000X0.enfe(SfcSn^^ Vi.V^m. 
SOX40X20=40000 cu. fL, and 40000X0.64Sia^=aSI\W^.xss^ 
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344. Hamng two dimensww infia afahin^ haXyOr eoaU'luimt, 
to find what tfZ oUier nmst be in order to hold a given quaniity. 

xRuLE. — ^Molttply the given dimensions together for a divisor, and multi- 
ply the ffiven qoantity by the cabic feet in a bushel, as expressed in the < 
alx>ve table ^ the quotient will be the other dimension. 

1. A coal-box is 25 feet wide and 4 feet long; how high 
muilt it be to hold 10 bushels? 
2^X4=10 divisor, lOX 1.4777=14.777 & 14.777-f 10=1.4777 ft.=lft.6|in. 

2.5X4=10 divilor, 10X1.5565=16.556 ^ 15.555-1.10=1 .6555 ft.=l ft.6| in. 

2. If I build a coal-bouse 40 feet wide and 18 feet high, how Ion? must it 
be to hold 30000 bushels common coal measure ? Ans. 64.81 feet. 

3. I have a gamer of wheat which is 20 feet long, 8 feet 
wide, and 6 feet high ; how many bushels are there ? 

Ans. 20X8X6X0.8=768 bushels. 

4. How high must the above gamer be to hold 1000 bushels 
of wheat ^ 

Anfli. 20X8=160 for a divisor, and 1000X1^444=1244.4 
for a dividend. Then 1244.4-^160=7.77 feet, for the height 
of the garner. 



345. TABLE FOR CYLINDRIC MEASURE. 



Area. 



Area. 



u 
V 

o 

S 



Area. 



Area. 



Area. 



s 



Area. 



12 
13 
14 
15 
16 
17 
18 



577864 
0.9218 
1.0691 
1.2272 
1.3963 
1.6762 
1.7671 



19 
20 
21 

22 
23 
24 
26 



1.9689 
2.1817 
2.4048 
2.6393 
2.8847 
3.1416 
3.4082 



27 
28 
29 
30 
31 
32 



3.6863 
3.9763 
4.2760 
4.6869 
4.9087 
6.2414 
6.5851 



33 
34 
36 

$6 
37 
38 
39 



5.9396 
6.3060 
6.6813 
7.0686 
7.4667 
7.8758 
8.2967 



40 
41 
42 
43 
44 
46 
46 



8.7179 
9.1684 
9.6211 
10.0847 
10.6692 
11.0447 
11.5410 



47 
48 
49 
60 
61 
62 
53 



12.0482 
12.6664 
13.0964 
13.6354 
14.1861 
14.7479 
16.3201 



The column mariced diameter is the diameter in inches, and the column 
marked area is the area of a section of the cylinder in feet and decimal 
parts. To illustrate the use of this table, I will give a few examples, viz. 

1. How many cubic feet in a round stick of timber, 20 feet 
long, and 18 inches diameter ? 

Look in the table under the head of diameter, and against 18 
in tlie column of areas is 1.7671, which multiplied into the length 
in feet, will give the number of cubic feet such stick contains — 
that is, 1.7671X20=35.342 cubic feet 

2. How many cubic, feet in a round log 24 inches diameter 
and 16 feet long .^ Ans. 3.1416X16=50.2656 cubic feet 

3. Suppose Sie mean diameter of a cask to be 3 feet, and 
its lengtii 5 feet, how many cubic feet will it contain, and how 
many bushels of wheat will it hold ^ 

Ans. 7.0686X5=35^3 cvxXivc ^,v4\vtfi\v^^5teS>a.^NN^5^«^ 

13* 
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346. TABLE OF SQUARE TIMBER MEASURE. 
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EXPLANATION OF THE TABLE OF SQUARE TIMBER MEASURE. 

The two first columns contain the size of tlie timber in inches, and the 
third column contains the area of a section of such stick in feet; so that if 
you find the size of the stick m the two first columns, and multiply its length 
m feet into the number in the third column, mariced *^ areas or sections,'' 
the product will be the cud^ic feet and decimal parts which such stick of 
timber contains. One example will be sufficient : 

What number of cubic feet in a stick of timber 18 by 15 
inchea, and 25 feet lopg ? Ans. 1.875x35=46.875 cubic feet 
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347. Tti ddtmuM too iig-u t&k ymt em heu mpian on* 
qf * round log {317)j imd hoa big a routid log isreqairtd to ht, 
<o maJu a iqtiart aHtk of given dimtntiont. — In the firBt cue, 
multiply the diameter of the log b; 0.7071, the natural eine of 
45°; and in the Hecond case, multiply the side of the stick 
required by 1.4142, the natural secant of 45°. 

EXAMPLES. 



9. A stick of dmber is required 1.5 feet square ; how la:^ a 
round log ia required to make it? 

. Ans. I.4142X 1-5=3.1213 feet diameter. 

348. Zb take off the comtn o/" a tqaan to aa to form on 
octagon. — Multiply the side of the square by 0.2929, and the 
product will be Uie distapce to measure from the comers to 
n>rm the octagon. Deduct twice the product ftom the side of 
the square, and it will leave one side of the octagon required. 

EXABIFLE. 



w.ao A 



Ans. AB=SOX E 
0.29^ =- S.853 = \F 
and AB— AF— GB= 

FG=8.Se4 for oue Bide H 



above said square low- 
er then mulliply one 
■ide by 0.707i (360), 
and the produei will be 



.6^ 


\\ 




// 



If the side of a square tower be 16 feet, what will be the side 
vSiXi octagon erected upon it? Ans. 6.6373 feet 
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349. The most B 

common pitch for 
roofs of bams is to 
rise one third of the 
length of the beam, 
as KB= J of AE=8, 

Roofii of one and ^ 
a half story houses 
are usually pitched 
at about 30^ as KC, 
and two story houses, 
or highe^ the roof is ^ 
usuafiy raised one 
fourth of the length 
of the beam, as KD. 

Braces are^ gener- 
ally placed equidis- 
tant each way from the comer, as FG,but sometimes farther 
one way than the other, as HI. 

To find the length of rafters when they rise one third of the 
length of the beam, multiply one hsdf the length of the beam 
or &e base of the rafter by 1.20185; and to get the length of 
studs under the raftej«, multiply so much of the base as is con- 
tained between the foot of Uie rafter and the foot of stud by 
<iJd666, Consequently the half length of the beam, 12X1*^ 
(omitting the other figures), is 14.4 for the length from A to B ; 
and if a stud is placed 9 feet from the foot of the rafter, ita 
length will be 0.6666x9=6 feet. 

If the roof Lb raised 30 degrees to C, then 12X1.15468= 
13.856 for the length of the rafter ; and the length of studs 
under the rafter will be obtained by multiplying as above by 
0.57735. 

If the roof rises one fourth of the length of the beam, then 
12X1.118034=13.416 for the length of the rafter; and the 
length of the studs in this case wSl be half the distance from 
the foot of the rafter to the foot of the stud. 

For the length of braces subtending a right angle, and ex- 
tending equidistant each way, multiply the length of one of 
the sides containing the right angle by 1.4142; or if you have 
the brace, and wish to know how far from the comers to 
make the mortices for it, multiply the lengUi of tiie brace by 
0.7071. 

The brace F6 is 6 feet each way from the comer, and 
6X1.4142^=8.485 its length. The brace HI is found by the 
last case of rafters, thus 8X1.118=8.944 its length. They 
may also be found by the square root. (268) 



SCO, PRACTICAL BULE9 AND 

' 350. Logs, in the Btcite of New York, and Bome other places, 
Hxe calculated b; numbei ; a loef 13i feet long and SS inches 
diameter being coneidered one ug, and logs of other diameteis 
and lengths calculated according to their cubic quantities. On 
this principle the following table is constructed, in which the 
left; band column ia the diameter of the logs in inches, the top 
line the length in f^et, and the figures at the angle of meeting 
the ntunber of loga and decimal parts. 

LOG TABLE— LOG MEASITRE 
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I have fbar ](W8, one ia 14 In. diemeter Bud I3A n. long, one SI ui. and 17 A., 
me 30 Ld, and 16 ft., and one 36 in. and 12fl. kiiig; hbw man; kigi bave I, 



Ani. 6.002 logs, m a Uula m 
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351. Lofifb fi>r sawing are nsuaily caloolated .accogding taihe 
quantity^ of square edged inch boards which they wiU make bjf 
being sawed. To facilitate this calculation, numesous tables 
have becfn constracted, but generallj on erroneous principles, 
not being proportioned to the cubic quantities in die logs. The 
following table is the result of a great nmnber of expezimeals 
and calculations, and is believed ta be mora^iCGJuiAte than, any 
hitherto published. 

LOG TABLES-BOARD IffiASURE. 
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USE OF THE TABLE. 



How many feet of inch square edged boards can be sawed 
^!Sm-tt~kfg^l9 feet Jong and 27 inches diameter ? 
(Vnder 19 and against 27 we Ua^e ^^ fe^V^^ ^saawet* 
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862« BooKf^£EPiVG is tbe method of recording a systematic account 
of .mercontOe transactioas. 

Every mercantile transaction consists in giving one thing for another. 
This change of property should be distinctly reconted in a book, or books, 
prepared for the puiposc; so that the man of business may at all timra 
. know the true state oi.his afiairs. 

FARMER'S BOOK-KEEPING, 

FIRST HETHOD. 

^68. By this method bat one book is necessary, which should be ruled 
with four columns on the right hand side of each page, two for debtor coN 
umns, and two for credit, and one column on the leu. hand side for the 
date, as in the following example. 



1828. 

Jan. 28. 

29. 

Feb. 2. 

' 4. 

9. 

April l^. 

it 



\ 



THOMAS HARDY, 



Dr. to 2A tons of hay, at $S, 
Cr. by 14 bush, of com, at 4& cts. 
Or. by cash. 

Dr. to 30 lb. of flax, at 12 cts. 
Dr. to 25 lb. of flax, at 12«ts. 
Cr. by 12 bush, wheat, at ^1. 
Cr. by cash to balance. 



i 




II 26 I 60. II 26 i 60 



On account of its simplicity, the above method is' probably the best 
which can be recommended to farmers and country mechanics. In keeping 
books in this way, it will be necessary to leave a considerable blani 
aftra* each man^s account, that it may be continued without transferring it 
to another part of the book ; and also to have a list of the names with the 
pages stanoing against them for the more convenient reference to the sev* 
erw accounts. 

354/ The person who receives any thing of me is Dr. to me, and the 
persbn firom whom I receive is Cr, Or, the person, who becomes indebted 
to me, whether by receiving goods or money, or by my paying his debts, 
&c. most be entered Dr. : and the person to whom I become indited, 
whether by receiving from him goods or money, or by the payment of mj 
debts, must be entered Cr. 

S£COND METHOD. 

055* By (his method the d^t and credit are entered on leparale 
Met ftidng each other, with the delH on the left hand, and th« ccedil«k 
ttw right band, as uithe following eiample% 
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906,307. 



1825. 
Jan. 1 

8 

Feb. 2 

U 

IS! 
24 



Peter Findlk, Dr. 



To 3 cords of wood, 

at 51 50 
To 6J bush, of rye, at 

50ct8. 
To 3 bush, of wheat, 

at 51 25 
To 5 cords of wood, 

at 51 50 
To Toush. of oats, at 

25cts. 
To cash to balance 



cts. 



50 

75 

75 

50 

76 
30 



23| 55 



1 IWST 
Jan. 1 



Peter Piwdle, Ci^. 



21 
Feb.ll 

13 

24 



By 121b. shingle-nails, 

at 10 cts. 
By 251b. of sugar, at 

11 cts. 
By U cwt. iron, at $6 



By SUb. young hyson 

tea, at ^1 10 
By 101b. of loaf sugar, 

at 30 cts. 
By 6yds. black silk, 

at 90 cts. 



1 


cts. 


1 


20 


2 
9 


76 
00 


2 


20 


3 


00 


5 


40 
66 



866. Either of the foregoing methods niay answer for fanners, iind for 
mechanics generally, but to the retail merchant, and others whose business 
is extensive, an acquaintance with book-kee]>ing by the day-book and leger, 
called single entry, or by the day-book^ Jo'imal and leger, caJled dou- 
ble ENTRT, is indispensaUe. The latter is much the most perfect system, 
and far best for whcJesale dealers, but as it is mo«ie complicated and sdldom 
used, we shall confine our attention to the former, which is generally adopted 
by merchants and others in this pountry. 

BOOK-KEEPING -BY SINGLE ENTRY. 

Single entry requires two principal books, the day-book, or waste book, 
and the leger, and one auxiliary book, the cash book. 

1. THE DAY BOOK. 

867. Tliis book is ruled with two columns on the right hand for dollars 
and cents, one column on the left, for inserting the folio or page of the leger 
to which Uie account is transferred, and a top line over which is written the 
month, date and year. The articles are separated from each other by a line 
drawn across the pa^e, and the transactions of one day from those of another 
by a double line, m tne centre of which is the day of the month. 

This book commences with an account of all the property, debts, &.c. of 
the person, and is followed by a distinct record of all the transactions in 
traoe in tne order of time in which they occur, with every circumstance 
necessary to render the transaction plain and intelligible.* 

In entering accounts in the day-book, the following order should be ob- 
served : 1, the date ; 2. the name of the person, with the abbreviation Dr. 
or Cr. at the right hana as he is debtor <»* creditor, by the transaction ; 
3, the article or articles with the price annexed, and the value carried out 
into the ruled columns, with the amount placed directly under, when there 
is more Uian one article charged ; and 4, the page to which the account is 
transferred in the leger. For the better understandmg of the day-book, see 
the specimen annexed. 



* As the day book is the decisive book of reference^ in case of any sup- 
pofled mistake, or error in the accounts in the leger, it is of the greatest im- 
portance that every transaction be noted in it wiu particular perspicuity and 
accoracy. 
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2. THE LEGER. 

868. Each page of the leg;er is ruled with a top line, on which is written 
the name of the person, and inariced Dr. on the left hand for receiving' the 
debited articles, and Cr. on the right for receiving the credited articles of 
the day-book. On the right hand of both Dr. and Cr. sides, are ruled two 
columns for dollars and cents, and on their left, two columns, one for the 

>age of the day-book, and one for the month, and fpr the date. The leger 
las an index, in which the names of persons are arranged under their initial 
etters, with the page in the leger, where the account may be found. 

869. Rule for Posing-.— -Under the name of the person, enter the sev- 
eral transactions on the t)r. or Cr. side in the leger, as they stand debited 
or credited in the day book. When several things are included in the same 
transaction, they are distinguished by the term " sundries." Some account- 
ants enter in the leger only the pa^ of the day-book and the amount of the 
transaction, without specilying the items, but the former is thought to be the 
most correct method. 

860. Balancing Accounts. "-^Vfhen all the articles are correctly posted 
into the leger, each account is bsdanced by subtracting the less side from 
the greater, and entering the balance on the less side, by which both sides 
are made equal. The excess of sdl the balances on the Dr. over those on 
the Cr. sides, being added to the cash on hand and the value of the goods 
unsold, the sum is the net of the estate, which, compared with the stock at 
the commencement of business, exhibits the merchant's gain. 

861. When the place assigned to any person's account is filled with 
items, the person's name must not be entered the second lime, but may be 
transferrea to another pag^e in the following manner, viz. Add up the Dr. 
and Cr. columns and against the sums wnte, AmourU transferred to page 
— , here inserting the page where the new account is opened. Begin the 
new account by entering on the Dr. side, To amount ftroughtftom page — , 
inserting the page of the old account, and on the Cr. side. By amount 
brought from page — >, inserting the page of the old account, placing the 
sums in tneir proper columns. 

As several day books and legers may be necessary in the progress of 
business, they should be distinguished by lettering them, as follows : day- 
book A. day-book B. Sec. — sieger A. leger Br- &c. and in posting accounts 
into the leger, there must be a reference to day-book A. or B. &c. as the 
account is found in one or another. 

3. CASH BOOK. 

363« In tbe cash-book are recorded the daily receipt and payment of 
money. For this purpose it is ruled with separate columns, one for money 
received, and the other for money paid, in which should be recorded 
merely the date, to or by whom paia, and the sum. The cash-book is cou- 
venient, but not absolutely necessary. Other auxiliary books are some- 
times used, and are important in some kinds of business, but the account- 
ant will readily form these for himself, as circumstances render them ne--^ 
cessary. 
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BOaK^KES»IN6« 



0AT BOOK. 



1] AlbiMpr, Jgftuary 3, 1825. 



,P4J INVENTORY 

Of ready mouey^ good« 

apd de)>t9 due to me, 

Timothy SUodish, mer' 

chwil, Albauy< 

Money OB hand ^823.00 

P.Pindar owtis me 312.00 

Jolin Kelley, - - 122.00 

Thomas Scott, - - 16.00 

16 cwt. sujg. a 9. ,50 152.00 

25 quint, fish a 3.50 87.50 

3001b.cofreeajS;i8 54.00 



1 



1 



1 



1466.50 



DEBTS 
Owed by m«, the saiti 

Timothy Standish. 
To David Teiry, as 

per account, ^ 12.00 
John Strong, 146.00 
Felix Storrs, 238.00 



5iK>.00 
Net 



>«4- 



Samuel English Dr. 

To 2 quint, fish, a 54.2^' 

20 lbs. cofiee a .22 



Peter Pindar Cr. 

By cash on former acc't. 
^ 7 



i 



ct. 



1070 60 



12 



112 



Syivesler Warren Dr. 
To 48 lbs. sugar • a .12 
7 lbs. coffee • a .22 
10 



Samuel Adams Cr;^ 

By 2 €hest3 Hy^oo tea. 
160 lU. - a ^i.QO 
4 chests Bohea tea, 
320 lbs. - - a .40 



Levi Mujasom Dr. 

To 3 lbs. Bohea tea a .62 
1 lb.Hy8ohteaa51.2d 
4 lbs. cofiee • - a .22 

^ 10 lbs, sugar - » a .12 



90 



30 



191 



January 13. 



P. 

2 



John Strong Dr. 

To cash ou former acc't. 

24 



2 



1 



Zera Coleman Dr. 

To 3 quint, fish a $4>.%5 



John Kelley Cr. 

By cash on account, 



Charles Gray Dr 

To 8 lbs. sugar - - a .1 
4 lbs. cofiee - - a .22 
3 lbs. Hyson tea a ;J1.25 
February 2 



Titus Cole ' Cr. 

By 120 c^I. molasses a .28 

86 gal. wine a £1.31 

116gaJ. N.E. ruma .42 



Simon Pond Dr. 
To 6 gal. N. E. rum a .53 
— 3 



Calvin Owen Dr. 

To 1 gal. wine a ;g[1.75 
7 gms. molasses a .42 



Samuel Adams Dr. 
I'o cash on account, 
6 



Samuel English Cr. 

By 6 bush, wheat a .83 



Thomas Scott Cr. 

By cash to bdlance, 

8 — : — 



[jevi Munson Dr. 

To 4 quint, fish a $^.00 

40 lbs. sugar a .12 

5 gal. molasses a .42 

Cr. 

By cash on acc't. 5^^.00 

8 bush, com - a .48 

10 bush, rye - a .50 



John Kelley Cr. 

By easii ou accH. to bal. 



12 



Ct.| 

75 » 



50 



46 



19498 



.2 



4 



126 



16 



22 



18 



72 



I« 



75 



59 



65 



69 
76 
98 



90 



84 



J 



*By sin^e entry, goods bo«]ght are enteretl, either in an invoice botik, 

Aept Ar the parposCf or posted immediately into the le?er from the invoices, 

or Ar2b of parcels. This method is nol, Wwever, auouied here; but the 

gvods ax9 ctodited the seller, aod allervraxdi» VraAafen^ Xo \o& ^c^sokdx '^ 



i 



BOOX-K>EPI»(K 
Di,T BO«C 



al 


Pcbnmiy lO. 








Mnchl. 




r* 


3 


Itan liurt Dr. 

TolOKBl.N.E.™mfl.SO 

5 gab. molassBi a .40 


s 


rl 


3 
3 

3 
3 


SHiWsngar - a .14 
9igBl.w,n%-aS1,t;i 


25 


25 




Philip CaiWr Dr. 

To Ifi lb. coSee - a .22 
lSII>..iugBr - a .12 
4 lbs. Bohea Ma a .61 
1 qninL Rsh a gi.Zfi 


1 


65 




ChHries Lyman Dr. 
To^quiuL,fiili nS*-a5 


21 


S3 




BjcBshinruDbyJ.Slalr 


^ 




John Dana Dr. 
To4ga).wme-aSI-75 


3 

3 

3 


Simon Pond Dr. 
Fa 4 quintals fish a SiSb 


17 


- 


Daiid Temr Dr. 
To msJrtD bal. for. irr'l. 


13 




Ctarlps Gray Cr. 

By ^ bosh.'UeBl a .!)2 

Cash Id balance .63 




PoitT Piiular Cr. 
Uy cash lii full 


100 




fi'5;<[ 


Augmxas YcMHi? Dr. 
TnimibB. ^n^r a .11 


Fd\z Storr. Dr. 
To tBsfa DO former Bcc't. 


ija 




15 


38l 


Calvin Owen Dr. 
To^lb».H.l«aSl-19 


G 


84 


David French Dr. 
To 2 quiDL liiLh - a SI..2S 


B 


Noab Disw Cr. 
By 1 hbd. W. I. rKm, 


47 


S5 


Samuel English Cr. 
caid. lo halincc S^-K! 


7 




Calvin Owen Cr, 
l!v cash in ft.II 


.. 


53 


3rtvesler Warren Dr. 

To 1 gaL wi™ . o S1.75 

3 gll. N. E. i„i, Z ,63 

^3 boA «n. - a .48 


10 


34 

f,4 


Levi Mniisim Cr, 
B,,„b..„™, 


5 


- 


Charles Gray Dr. 
TolOg,W.iminal.25 


,2 


John Strong Dr. 
To cash loT-al. for. Bir'U 


911 


■2J 


l^»l Munson Dr. 
To54K.W.I.n,mfll.e5 


13 


28 




Aot™ Holler Dr. 

To -24 lb. H. lea .. ^l.aU 
jiuliu^U, . a 4.IU 
60 lb», colfet - a .30 




OS 


2 

! 
t 


Fail. Slons Dr. 
TeeMhinlbB - - - 


lOO 




Philip Carler Cr. 
Byai, orderonJ.TkU, 


.. 


ea 


l.,=33-.b..^rk-„.04i 


10 


4fl 


Ti.a. Colo Dr. 
TaaailiiitbJl 


Hrt 


JK 


A«™ Poller Cr. 
ISytasboBWKOMM 


£5 


60 


«mon Pimrt Dr. 
TolcheE<tnohea.l», 
SOU,.. - - - a M 


3j 




!*m™ Pomi Cr. 
Ky aii bush, rye a Ji% 


10 


70 


-tanuBl Adams Dr. 1 

To ra.h in Aril \ 1&\ 





i« 



160 



BooK'->&EEPiira; 



DAT BOOK. 



« 



MaichfS. 



March 90. 



3 



3 



John Daaa 
By cash in full 



75?: 



i« 



Cr. 



Charles Lyman jCr. 

By cash in full, on accH. 

.24 



3| Jared Hill Cr. 

By cash in full on accH. 



2 



David French Dr. 

To 111 gal. wine - a 1.75 
3 gal. W. I. nun a .94 
•26 



Noah Drew Dn 

To 233 lbs. pork - a .05 
10 bush, wheat a .98 
28 



Levi Munson Dr. 

To 16 lbs. cofibe a .221 
4 " Hysoa tea g 1.20 



27 



6 



^ 



21 



ct. 



63 

45 

25 

45 



8l32( 



3 
3 

2 

2 

I 



David French 
By cash in ftiU' 
^1- 



Augusius Young Dr. 
To 13 lbs. coffee - a .22 

Cr. 

By lOf bush, wheat a .94 
cash to balance JR5.14 
April2- 



Levi Munson Cr. 

By cash on account 



Charles Gray Cr. 

By cash on acc't. in full 



Simon Pond Dr. 

To 28 gal. N.E. rum a .51 
26 g^. W. I. ram a .94 



S jet. 
1395 



12 



286 
1524 



1025 



50 



3872 




THE liBGER. 

SAMUEL ENGLISH 



El 
Cr. 



To sundries as per 
Day Book 



12 



90 



1825. 
Feb. 5 
13 



By 6 bush, wheat 
sundries 



PETER PINDAR 



4 

2 

12 



98 
92 



90 



Cr, 



1825. 
Jan. 3 


1 


Tobal.on old accH. 


212 




1825. 
Jan. 4 
Feb.l2 


1 
3 


By cash on arc't. 
cash in full 


112 
100 

212 


■ 



Dr. 




SYLVESTER WARREN 




Cr. 


1825. 
Jan. 7 
Feb.l4 


1 
3 


To sundries 
sundries 


7 
3 

10 


30 
34 

64 


1825. 
Feb.l4 


3 


By sundries^ 


10 


64 



Dr. 




SAMUEL 


ADAMS 






Cr. 


1825. 
Feb. 3 

26 


2 
3 


To cash OB acc't. 
cash in full 


126 
161 

388 


75 

25 


1825. 
Jan. 10 


1 


By sundries 


288 





m 



LEVI MUNSON 



Cr, 



1825. 
Jan. 10 
Feb. 8 






To sundries 
sundries 
iiinount transfer- 
red, page 2 



5 

22. 



19 



28|0D\ 



1825. 
Feb. 8 
Mar.lO 






By sundries 

cash on acc*t. 
Amount transfer- 



18 
5 



i^iSlj 



84 



'«*i 



4 



Hooiit^ftiSErarv. 



Wl 



Or. 



CHAKLE3 GRAY 



Cr, 



IMF. 

Jan. 34 
"Mar.n 



April 






• -«v 



To swntWes 

lOgls.W.Lrqm 



12 
1« 



50 
09 



T 4 ^ 
t6 



inndrJM 
cash in full 



12 



18 



£0 



09 



SIMON POJVD 



Or. 



1825. 
fFeb. 

26 

■SXcU!* 

AprH2 



SfS^'To 5 gls."N."E.rum 
3 1 cbesi Bohipa tea 

i&|4 -4 jqttiBtals fish 
6 suudries 



2 
36 
17 
38 



93 



1825. I 
Mar.184 



By sundries 
fialaace traas- 
jfcrred 



16 

TO 
93 



70 

87 
57 



•■vf. 



LEVI MUN80N 



Cr. 



1823. 










1«26. 














To amt. from p. 1 


128 


09 


April 2 




6v amount brought 






Mar.ll 


3 


SUHCnPICS 


13 


28 






from page 1 


23 


84 


19 


4 


12 gls. N. £. ram 


6 


00 




6 


cash on account 


10 


25 


28 


3 


sundries 


8 


32 






Bal. transferred 


21 
65 


60 
69 


65 


69 



Dr. 



ZERA COLEMAN 



Cr. 



Jan. 13 


2 


To 3 qumtals fish 


12 


75 


1626. 
Feb. 16 


3 


By 233 lb. pork 
Bsd. transferred 


10 

2 

12 


48 

27 

75 



Dr. 



Jan. 3 



JOHN KELLEY 
! 1^6 



Cr. 



To bal. on old accH. 



122 



Jan. 13 
Feb. 8 



By cash on accH. 
cash in full 



50 

72 



122 



m. 



1826.1 
Feb.20l3 



To cash in full 



TIT US COLE 

I 11 1^25. 

!98l|Fcb. 2 



Cr. 



194 



o 



By sundries 



19498 



Dr. 



JOHN STRONG 



CV. 



1825. 
Jan. 13 
Feb. 11 



To cash on acc't. 
cash hi^ full 



46 
99 



14^5 



I' 1825. 
76|Lran. 3 

a 



By balance on old 
account 



146 



Dr. 



CALVIN OWEN 



Cr. 



1825. 
Feb. 3 
Mar. 7 



To sundries 
t\ lb. Hyson tea 



11 



69 
6184 



1825. 
Mar.lO 



By cash in full 



11 



53 



Dr% THOMAS ^gPTT Cr. 

Jan. 3)llToba'l.onoldaccH.U6\ \\yfJb.'b\4^N ^^>^'x^^>^ \>^^ V 



14 



162 



Boox*nspni«. 



Dr, 



DAN BURT 



C3 



18S5. 
Feb. 10 



To sundrim 



1825. 
iMar. 4 



By cash in fall 



u 



Dr. 



PHILIP CARTKR 



Ct. 



1826 
Feb 



^ JL 

. IOf3|To 



sundries 



11 



Ij 1825. 14 

f>5l'Mar. 15 



Byorder on J.Tia* 
kerfor I 11 



66 



Dr. 



JOHN DANA 



Or. 



1825. 
Feb.]] 


3 


To 4 frals. wine 


_7 




1825. 
Mar. 22 5 By cash in foil 


7 





Dr. 




DAVID TERRY 






Cr. 


18^. 
Jan. 3 


i 


TobaLonoldacc't. 


12 




1825. 
Feb. 12 8 


By cash in full 


12 





Dr. FELIX STORRS 




Cr. 


Fcb.l2 
Mar.l4 


3 

4 


To cash on accH. 
ca^h in full 


138 
100 

2313 




1825. 
Jan. 3 1 


I Hy bal. on old accH. 


238 





Dr. 



DAVID FRENCH 



Cr. 



"1556: 
Feb. 14 
Mar. 24 



To 2 quintals fish 
sundries 



8 
_6 

13 



60 
45 



95 



1825. 
Mar. 30 



By cash in fiill 



13 95 



Dr. 

isssr 

Feb. 16 



AARON POTTER 



Cr. 



3 



To sundries 



40 



05 



1825. 
Mar. 15 



By cash on acc't. 
balance 



25 

J3 

49 



50 
55 

05 



Dr. 



CHARLES LYMAN 



I 1825. 
Mar. 7 



To 6^ quintals fish 



27 



1825. 
63!lMar.22 



By cash in fiiH 



27 



631 



Dr. 

Mar. 7 
31 



AUGUSTUS YOUNG 



Cr. 



To 112) lb. sugar 
13 lb. coffee 



12 

__2 

16 



38 
86 

24 



Mar. 31 



By sundries 



16 



24 



Dr. 



JARED HILL 



Cr. 



-1845. 
Mar. I 


4 


To sundries 


26 


1 1826. 1 I 
25! Mar. 26 4] By cash in full 25 


26 



Dr. 



NOAH DREW 



Cr. 



1825. 
MarJS6 



To sundries 
balance 



21 
47 



45 
80 

26 



18267 
Mar. 8 



Bylhhd.W.I. rum 



47 



25 



:s 



BooK-uarura. 



INDBX TO THB LEOHR. 




A p. 

Adan>,SaoKul 1 

B 

Carter. PfaUip 3 
Cole, Titui 2 
Coleman, Zera Jt 


Q 

Oray.CharlM 

H 

Iim,Jned 

K 

IMl<7,Jol>n 

L - 




P 

Pindar.PMer 
Pand,»mon, 
Poller, Aaron 

s 

8rolt,'n»mBa 
StoiTs, J-di. 
Strong, John 

T 

Terry, David 

w 

Warren, SylTe 


2 
3 

i 
s 
1 


■D 

Drew! Noili 3 

. E 


Lyman, (aarlo, 

M 

Hunson,Levi 


>> 


- s 

Iter 1 


EngUah, Sanmel > < 1 

F ■ ' 

French, David 3 


o 

Owea, Calvin 




Y 

Young, Anguslui 3 


Book-Kanmie, by Single Entiy ^tawt clearly the state of ftccounU nith 

rair9lqyie*(tfke»p«rhMwelf. If, tb>rerare, he »id>« to know his profiti 
or lossei Bytifi buainesB, he mint take an inventoi^ of his stock on baiid, 
bolancos on book and ready money, and ibis inventoiy compared with thai 
taken at tba commencement of bu^>e«, will ahow >be gain (^ loss by ttad*. 


InveDlorj' taken from the fiire 
Money on hand S«i8.S4 
148 lb. Coffee, • 181 27.01 

1221 lb. H. Tea, a Si, 122.25 
233lb. Bobea Tea, i .40 93.20 
23i gai. W. I. Rom, a .76 ITJia 
S8gals.N.E.Rum,o.l2 24.S6 
B7 gals. Molasses, a .28 24.36 
69 gab. Wine, a S"-31 90.39 


gMngeample; Aprils, 1826. 

Bmugfal op 991.39 
Produce on band «I.7B 
Due me as per Lcger 126.29 

1171.13 
I oire as per Leger 25.80 

Net E»tat«, April 3, 1820 1146.68 
Net Estate, Jm. 3, 1826 1060JiO 


Caniei 


up 9&1.3.9 


Seigm 


a in 


nionthi 


B6.U 



2. BILLS OF PARCELS. 



No. I. 

JHonrocioi Jan. 25, 1825. 
Mr. Oliver DuRtNCK, 
aimgla of Jfr. Grorgt M 
8 yds. of CamMet, at 6 
3ydB. ofBocking, Bt3| 
3 yds. of Bombuett, at ^u ■.!■. 
^ yd. of Plush, at I0|6 - 0.65 



■ ^£7 



No. II. 

Peru, Da. 29, 1824. 
Mr, Ha son Prior, 
BoHghl o/Jolm lAtrcher, 



Changsd in (u 



Siox» 



)4 OF wwims 4Lim - vonds . 

'\ S. OF NOTES. 

-jV6. I. 

Dor9tii SqpL Ifi, 1828. — ^FW-mkiefeceiTed, I pronne 'toyaj 
to CUvtr BotmHful, or order, fscty-ihree dollars, fiftjr-feui cents, 
on demand, with interest after ibi^e anontlis. 

Attest, Tmothy Testimony, Joxl Trusty. 

Geneva, Sad, 18, 1828. — Fot value reeeaved, I pwoxmae to psf 
to O. B.» or bearer, ^O — dollars » ^f^ cents, j«x monti^ 
idier date. Reubkn J^ssuctu 

Ab. Ill, By two persom, 

BS^ortj Sept 18, 1838. — ^For value received, we, jointly and 
severally, promise to pay to C D., or order, t.|^ cbllaiiB -f^ 
cents, on -demand, with interest Ai.D£ir Faithful. 

Attest, Obed Halt, Iahes Faikpack. 

Ab./F. MUioaAtnk. 

Ninety days after date, we, join^y and severally, nromise to 
pay the rresident, Directors and Company of tiie ^m^a^^^^^'I'^ 
-'' c lA^t their office of disconnt and aeposit in Bumngton, sue 
hundred dollars, for value received. Pstsr Caaeless. 

Burlington, Atigvst 8, 1831. Oliver Scovel. 



:^ 



4. OF BONDS. 

•4 Bona unth a Condition Jrom one to aneihtr. 

KNOW all men hv these presents, that I, C. D. of dtc. in 
the county of &c. am held and firmly hound to E. F. of &c. in 
two hundred dollars, to be paid to the said £. F. or his certain 
attorney, his executors, administrators, or assigns, to which 
payment, well and truly to be made, I bind myself, my heirs, 
my executors and administrators, firmly by Uiese presents. 

Sealed with my seaL Dated the eleventh day of in the 

year of our Lord one thousand eight hundred and twenty- two. 

Z^ condition of this obligation is such, that if the above 
bound C. D., itts iielrs, executors or a<lministrators, do and shal) 
well and truly pay, or cause to be paid unto tlie above named 
E. F., his executors, administrators or assigns, the full sum of 
two hundred dollars, with legal interest for the same, on or be- 
fore the eleventh day of next ensuing the date hereof: 

then this obligation to be void, or otherwise to remain in full 
force and virtue. 
Signed, fyc, 

A ComSildan of u Counter Bond, or Bond of Indemnity, where 
one man become hound for cm/other. 
THE condition of this obligation is such, that whereas the 
above named A. B., at the special instance and request, and for 



\ 

\ 

the only proper debt df the above bound C. D., together with 
the said C. J)^ is, and by one bond or obligation bearing equal 
date with the obli^tion above written, held and finnly bound 
unto E. P. of &c. in the penal sum of doUars, condi- 
tioned for the payment of the sum of &c. with legal interest 

for the same, on or before the day of ■ next 

ensuing the date of the said in part recited obligation, as in and 
by the said in part recited bond, with the condition thereunder 
written, may more fully appear : If, therefore, the said CD, . 
his heirs, executors or administrators, do and shall well and 
truly pay or cause to be paid unto the said £. F., his executors, 
administrators, or assigns, the said sum of &c. with legal inter- 
est of the same, on the said — — day of &c. next ensuing 

the date of the said in part recited obligation, according to the 
true intent and meaning, and in full discharge and satis&ction 
of the said in part recited bond or obligation: then &c. other- 
wise' &c. 



6. OF RECEIPTS. ^ 

Ab./. 

Canaan, Sept. 19, 1824. Ueceived of Mr. Durance AtUey, 
ten dollars in full of all accounts. James Jewett. 

JSTo. JL 

Rigate, Sept 19, 1824. Received of Mr. James Jewett, five 
doUars in full of all accounts. Durance Adley. 

JVb. ///. Receipt for an endorsement on a note. 

Buffalo, S&pt. 19, 1824. Received of Mr. Simpson Eastly (by 
the hand of Titus Trusty), sixteen dollars twentj^-five cents, which 
is endorsed on his note of June 3,^18^0. '^'' ^ter Carefui*. 

Ab. IV. A receipt for money received on account. 

Mount Hqpe^ Sept. 10, ISM. Received ofMr. Orland Lan- 
dike, fifty dollars on account^ " ^ Eldro Eldridge. 

JVb. V. Recent for interest due on a bond. 

Received this -#4 — day of -JCbvc* o^ Mr. A. B. the sum of 
five pounds in full of one year's interest of 100 pounds due to 
mo on th6 — ^|- — day of Jiu^ mlast, on bond from the said 
A. B., I say received. By me, C. D. 



6. OF ORDERS. 
JVb. /. 

Mr. Stephen Burrows, — ^Sir, 
For value received, pay to A. B. ten^ dollars, and place the 
same to my account trwK. y^^ % rf?ii^ Alden Clouoh. 
fFiUnot, Sept. 16, 1835, ^ ^ , ^ 



<* 
^ 



r 



er »sfi0S^ 

Fw viilae received, pay G. R. ei^tf^cf^ ««iM3, li^d t^ "^^^ 
jTOur receipt shall be jxsm disehsrgpe fn»i ne. '^ * 

2\> JIfr. Dawd Bottom, Johm CeoiAtrAiv; 



7. OF DEEDS. 

KtrOW ALL MEN. BT THESE PRESENTS, That I, fsOSff tSuOV, 

of Bridgewater, in the County of Windsor and State of Ver- 
mont, gentleman, for and in consideratiim of one hondred and 
fifty dollars and forty-five cents, paid to me by Samuel PencBe- 
ton, of Woodstock, in the County of Windsor, and State of 
Vermont, yeoman, the receipt whereof I do hereby adcnowl*- 
edge, do hereby give, grant, sell and convey to the said Samuel 
Pendleton, his heirs and assigns, a certain tract and parcel of 
land, bounded ^p follows, viz. 

[Here insert ike boundsy togeffier vntk aJl the primUges and 
appurtenances thereunto belon^ng.] 

To have and to hold the same unto the said Samuel Pendle- 
ton, his heirs and assigns, to his and theu* use and behoof for- 
ever. And r do covenant with the said Samuel Pendleton, his 
heirs and assigns, that I am lawfully seized in fee of the prefix 
ises, that they are free of all iirevmbraBees, and that I wffl war- 
rant and delbnd the same to the said Samuiel Peiidleto% lua 
' heirs and assigns forever, against the lawful claims and demands 
bf all persons. 

In witness whereof I hereunto set my hand and seal, this 

/5 day of -Jl^^^n the yeax of our Lord one thousand 

eight hundred an? twenty.^|P Isaac Snow. ( ) 

Signed, sealed, and delivered} y? ^^ J^^J 

in presence of ^'^'(^/y4^>Jt/^\^' '^^lyr^^^*^ -^ ^ ^ \ 
B. S. R. N. / / 

Know axx men by these premjwtsj Tlwit I^ A* B^ o^ &«., 

ht consideration of the sum ft'-*- dollars, tD? me paid h^ 

C, D. of, &C., the receipt whereof I do hereby acknowledgi^ 
have remised, released, and fbreveriquitclaimed, and do by these 
presents remit, release, ard forever quitclaim unto the said 
C. D., his heirs and assigns forever, [Here insert the premises.] 
To have and to hold -the same, together with all the privilege^' 
and appurtenances tnereunto belonging^ to hhn the ^d 0. P.,r 
his heirs and assigns forever. 

Tn tntness, fye. '' ^ '*' 
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No. JOT. Mortgage Deed. 

Knoit all men by these presents, That I, Siipon Bejers, 

of -p^ff^ptthe county of -^il^in the State of^^~:^^J^ack« 

-•., •_ ij x:__ ./. . *. "^ dollars ^ jf cents, paid by 

county of /^ \i { 'in iJie State 
whereof I do hereby acknowl- 
edge, do hereby give, grant, sell and convey unto the said 
Elvin Fairface, his heirs and assigns, a certain tract and parcel 
of land, bounded as follows, viz. [Here insert the hounds, together 
fjoith all the privileges and appurtenances thereunto belonging.'] 
To have and to hold the afore granted premises to the said 
Elvin Fairface, his heirs and assigns, to his and their use and 
behoof forever. And I do covenant with the said Elvin Fair- 
face, his heirs and assigns, tl^at I am lawfully seized in fee of 
the afore granted premised: That they are free of all incum- 
brances : That I have good right td sell and convey the same 
to the said Elvin Fairface : And that I will warrant and defend 
the same premises to the said- Elvin, his heirs and assigns for 
ever, against the lawful claims and demands of all persons. 
Provided neverthdessy That if I, the said Simon Peters, my 
heirs, executors, or administrators, shall well and truly pay to 
the said Elvin Fairface, his heirs, executors, administrators or 
assigns, the full and just sum of — j^Mollars -^^cents, on or 
before the ^^ day of -^^whic^ will be in the year of our 
Lord eighteen hundred and -jr^, with lawful interest for the 
same until paid, then this deed, as also a certain bond [or note, 
as the case may be], bearing even date with these presents, 
-given by me to the said Faurface, conditioned to pay the same 
sum and interest at the time aforesaid, shall be void, otherwise 
to remain in full force and virtue. In witness whereof, I, the 
said Simon, and Sarah my wife, !h token that she relin- 
quishes all her right to dower or alimony in and to the .above 

describe premises, hereunto set our hands and seals, this 

day of in the year of our Lord one thousand ei^fht hundred 

and twenty-five. 

Simon Peters, O 
Signed, sealed, and .deHveredf) ''Sarah Peters, O 

.^ffkS.^ OF AN INDENTURE. 

^^^nommon Indenture to hind an ^^pprenHct. 

THIS Indeidwre witnesseth. That A. B. of. Sic. hath put and 
(.luced, and by these presents doth put and bind oat his son 
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C. D., and he, the said C. D., doth hereby pat, place and bind 
out himself cts an apprentice to R. P. to learn the art, trade, 

or mystery of ■ — . The said «C. D. after the ^isiJ^'&Qr of an 

apprentice, to dwell with and serve the said R. I'/fRm the 

day of the date hereof, until the — ^ — day of which wiU 

be in the year of our Lord one thousand eight hundred and 
— — at which time the said apprentice, if he should be living, 
will be twenty-one years of age. During which term or time 
the said apprentice his said master well and faithfully shall 
serve ; his secrets keep, and his lawful commands every where, 
and at aU times, readily obey. He shall do no damage to his 
said niaster, nor wilfully suffer any to be done by others ; and 
if any to his knowledge be intended, he shall give his master 
seasonable notice thereof. He shall not waste the goods of 
his said master, nor lend them unlawfully to any; at cards, 
dice, or any unlawful game he shall not play ; fornication he 
shall not commit, nor matrimony contract, during the said term: 
taverns, ale-houses, or places of gaming, he sh^ not haunt or 
frequent: From the service of his said master he shall not 
absent himself; but in all things, and at all times, he shall 
carry and behave himself as a good and faithful apprentice 
ought, during the whole time or term aforesaid. 

And the said R. P. oa his part, doth hereby protnise, cove- 
nant and agr^ to teach and instruct the said apprentice, or 
cause him to be taught and instructed* in the artj trade, or call- 
ing of a by the best way or means he can, and also tea^ch 

and instruct the said apprentice, or cause him to be taught and 
instructed to read, write, and cipher as far as the Rule of Three, 
if the said apprentice be capable to learn, and shall well and 
faithfully find and provide for the said apprentice, good and 
sufficient meat, drink, clothing, lodging and other neciessaries 
fit and convenient for such an apprentice, during the term 
aforesaid, and at the expiration thereof, shall give unto the said 
apprentice two suits of wearing apparel, one suitable for the 
Lord's day, and the other for working days. 

In testimony whereof, the said parties have hereunto inter- 
changeably set their hands and seals, this said day of 

in the year of our Lor4 one thousand eight hundred 

and • • "^ '^ -^ 

Si^nedf sealed, and deiiveredy ? 
vnpresence of > 
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